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Section  I 


INTRODUCTION 


Since  World  War  II#  workspaces  and  equipment  have  been  designed 
with  a view  toward  accommodating  as  wide  a range  of  individuals  as 
possible  who  will  ultimately  occupy  and  operate  them.  As  changing 
times  broaden  occupational  opportunities  for  women,  youth  and  older 
persons,  they  challenge  the  inventiveness  of  designers  of  aircraft, 
automobiles,  weapons,  and  a vast  array  of  other  equipment  and 
clothing,  which  are  increasingly  used  by  more  diverse  populations. 

While  there  is,  as  yet,  no  practical  way  of  insuring  accommo- 
dation for  100%  of  a heterogeneous  user  population,  it  is  common 
practice  to  seek  a design  solution  for  90  to  95%  of  a target  group, 
a task  which  demands  some  means  of  consolidating  large  quantities 
of  body  size  data  into  a reasonable  number  of  manageable  groupings. 
Among  the  many  design  aids  used  in  the  development  of  clothing, 
equipment  and  work  stations  are  various  forms  of  human  analogues 
ranging  from  two-dimensional  templates  to  detailed  three-dimensional 
anthropometric  dummies.  Usually  these  analogues  are  developed  from 
three  groups  of  data — 5tt , 50th  and  95th  percentile  body  size  data, 
with  the  5th  and  95th  percentile  models  designed  to  represent  the 
smallest  and  largest  segments  of  the  population. 

It  has  been  amply  demonstrated  (Daniels,  1952;  McConville  and 
Churchill,  1976)  that  while  the  concept  of  "average"  is  valuable  as 
an  estimate  of  central  tendency,  and,  in  conjunction  with  some 
measure  of  variability  such  as  the  standard  deviation,  useful  as 
a descriptive  tool,  the  50th  percentile  or  "average"  person  is  a 
rare  bird  indeed,  based  as  it  is  on  the  erroneous  assumption  that 
an  "average"-sized  individual  will  be  average  in  all  dimensions. 
Furthermore,  McConville  and  Churchill  pointed  out  that  the  limi- 
tations which  apply  to  the  "average"  man  are,  if  anything,  intensi- 
fied in  dealing  with  5th  and  95th  percentile  forms.  Not  only  are 
the  percentile  forms  unrealized  in  nature,  but  they  are  also  sta- 
tistically impossible  since  5th  or  95th  percentile  values  are 
not  additive.  As  will  be  demonstrated  ir.  this  study,  the  sum  of 
related  percentile  parts  creates  a total  considerably  at  variance 
with  the  actual  total.  Thus,  in  order  to  develop  an  analogue  from 
these  values,  many  of  them  must  be  altered  and  the  resulting  models 
are  often  both  unrealistic  and  unreliable. 

Two  alternative  approaches  were  described  by  McConville  and 
Churchill.  The  subgroup  method  and  the  regression  method,  they 
suggested,  are  preferable  for  most  design  purposes.  In  this  report 
we  will  expand  on  their  study  by  demonstrating  in  some  detail  that 
the  methods  recommended  by  McConville  and  Churchill  are  considerably 
more  reliable  in  producing  realistic  design  values  to  characterize 
persons  at  the  extreme  ends  of  the  population  distribution  than  are 
the  more  commonly  used  techniques  based  on  percentile  values. 
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The  subgroup  method  is  an  approach  with  which  subsets,  based 
on  the  variables  of  stature  and  weight,  are  drawn  from  the  sample 
at  each  end  of  the  distribution.  The  resulting  "small-shorts" 
consist  of  all  the  individuals  whose  stature  and  weight  fall  below 
the  10th  percentile  and  the  "large-longs"  consist  of  all  the  indi- 
viduals whose  stature  and  weight  are  above  the  90th  percentile. 
Examples  of  such  groups  are  identified  in  the  bivariate  distri- 
bution tables  shown  in  Figures  1 and  2.  The  use  of  variable 
means  of  these  subgroups  as  the  design  values  will  be  shown  to 
be  a better  approach  for  characterizing  persons  at  the  extremities 
of  the  body  size  range  than  the  percentile  method,  although  caution 
must  be  exercised  since  the  smaller  the  sample  the  more  likely  it 
is  that  an  aberrantly  proportioned  individual  will  unduly  affect  a 
given  design  value. 

The  procedure  recommended  as  being  most  useful  for  design 
purposes  is  the  regression  method  in  which  multiple  regression 
equations  are  used  to  predict  each  variable  from  given  values  of 
stature  and  weight.  This  method  results  in  values  on  which  to 
base  models  representing  the  tails  of  the  distribution  which  are 
comparable  to  percentile  values  but  considerably  more  realistic 
and  reliable.  The  advantages  of  this  method  over  the  subgroup 
method  are  connected  with  sample  size  and  with  the  capability  of 
regression  equations  to  predict  an  array  of  variables  at  any  given 
values  of  stature  and  weight,  features  which  are  discussed  in  more 
detail  in  the  concluding  section  of  this  report. 

The  analysis  in  the  previous  study  was  based  on  the  1967  and 
1968  surveys  of  U.S.  Air  Force  men  and  women,  respectively 
(Churchill  et  al.,  1977a  and  1978;  Clauser  et  al.,  1972).  The 
total  male  sample  contains  2420  individuals  and  the  female  sample 
1905.  The  extreme  end  subsets,  of  course,  contain  far  fewer 
persons — 61  men  and  59  women  in  the  small  subset  and  90  men  and 
66  women  in  the  large  subset.  Therefore,  in  order  to  validate  the 
findings  of  the  McConville  and  Churchill  study,  we  expanded  the 
data  base  with  additional  samples. 

The  source  data  in  this  study  were  from  the  1966  Army  (White 
and  Churchill,  1971)  and  the  1967  Air  Force  male  samples,  and  the 
1977  Army  (Churchill  et  al.,  1977b)  and  the  1968  Air  Force  female 
samples  and  are  used  both  individually  and  in  combined  forms.  The 
combination  of  samples  increased  the  number  of  individuals  to  116 
female  subjects  and  320  male  subjects  in  the  small  subsets  and 
114  females  and  316  males  in  the  large  subsets. 
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Figure  1.  1968  WAF  stature-weight  bivariate  distri- 

bution. 
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Section  II 

COMBINATION  OF  SAMPLES 


Before  combined  samples  can  be  reliably  used,  it  must  be 
determined  that  the  various  dimensions  were  measured  in  exactly 
the  same  way.  Obvious  discrepancies  can  be  singled  out  by  read- 
ing the  measurement  descriptions  and  landmark  definitions  but 
other  measurement  differences  are  not  so  easily  identified.  They 
may  be  caused  by  a number  of  factors,  such  as  the  use  of  unlike 
measuring  instruments  or  different  measurers  who  may  or  may  not 
interpret  landmarks  in  the  same  way. 

If  the  measurement  differences  are  random,  such  as  might  be 
caused  by  an  occasional  careless  reading  of  the  measuring  instru- 
ments, they  will  not  affect  the  distribution  of  the  data  and  will 
not  cause  concern.  A measurement  difference  consistently  biased 
in  the  same  direction,  which  could  occur  as  the  result  of  using 
a faulty  instrument,  will,  however,  affect  the  distribution  of 
the  data.  A hypothetical  example  of  this  bias  is  illustrated  in 
Figure  3.  The  samples  create  two  distribution  curves  which  may 
or  may  not  be  similar  in  shape  and  size  but  occupy  two  different 
sections  of  the  size  scale.  This  reflects  the  fact  that  one  sample 
has  larger  values,  as  a whole,  than  the  other.  When  two  samples 
in  which  variables  were  measured  differently  are  combined,  the 
combined  distribution  may  have  a larger  coefficient  of  variation, 
x loo) , than  either  of  the  paired  samples  cr  the  values  at  the 
extreme  ends  of  the  distribution  may  be  entirely  from  one  of  the 
paired  samples  at  one  end  and  from  the  other  sample  at  the  other 
end.  A third  clue  to  measurement  discrepancies  is  provided  by  the 
bimodal  distribution  of  the  data,  a pattern  characterized  by  two 
peaks  in  the  curve  representing  the  distribution  of  values.  This 
configuration  is  not  always  easy  to  identify  since  a normal  dis- 
tribution curve  is  never  entirely  smooth  and  can  exhibit  some  minor 
peaks  and  valleys  which  do  not  necessarily  denote  bimodality.  For 
this  reason,  a suspected  bimodal  distribution  was  treated  as 
supporting  evidence  for  discrepant  values  but  not  considered  strong 
enough,  alone,  to  indicate  a measurement  difference. 

We  flagged  those  variables  which  had  a combined  sample 
coefficient  of  variation  which  was  larger  than  those  of  the 
paired  samples  by  approximately  one  percent  or  more. 

To  detect  a lav.*  of  ini  gration  in  the  extreme  end  values  of 
the  combined  sample,  we  used  the  XVAL  program  (Kikta  and  Churchill, 
1978)  which  prints  out  the  ten  smallest  and  ten  largest  values  for 
each  variable.  We  flagged  all  the  variables  for  which  all  the  ten 
smallest  values  were  from  one  of  the  paired  samples  and  all  the  ten 
largest  were  from  the  other. 

From  the  female  combined  sample  data  the  variables  which 
exhibited  these  characteristics  included:  head  circumference, 
elbow  circumference  (flexed),  neck  circumference,  and  knee 
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Figure  3.  Knee  circumference  frequency  distribution 
curves  (female) . 

; circumference.  From  the  male  combined  sample  data  the  variables 

included:  bitragion  breadth,  hip  breadth,  and  sleeve  length. 

There  are  only  two  variables  for  which  a probable  cause  is  known. 

Head  circumference  may  have  a measurement  difference  because  there 
\ were  a great  many  more  Black  persons  in  the  Army  sample  than  the 

: Air  Force  sample,  many  of  whom  had  coarse  hair  which  inhibited 

exact  measurement.  Neck  circumference  was  discovered  to  have  a 
j different  measurement  description  to  begin  with;  thus  this  proce- 

dure also  served  to  check  measurement  differences  which  had  escaped 
notice  in  the  original  screening.  We  were  unable  to  determine  the 
reasons  for  differences  in  the  other  variables  but  we  deemed  it 
i best  to  include  only  those  variables  which  were  not  suspect,  so 

we  discarded  all  of  the  above.  This  left  44  variables  for  the 
\ female  combined  sample  and  42  variables  for  the  male  combined  sample. 


Section  III 


PRESENTATION  OF  DATA 
AND  GENERAL  OBSERVATIONS 


Following  the  procedures  outlined  in  the  previous  study 
(McConville  and  Churchill,  1976),  we  tabulated  the  total  sample 
5th  and  95th  percentile  values,  the  subgroup  mean  values,  and 
the  regression  values  (Tables  1 - 12) . The  values  in  Tables  1 
through  8 are  derived  from  the  individual  Army  and  Air  Force 
samples.  The  values  in  Tables  9 through  12  are  derived  from  the 
combined  Army  and  Air  Force  samples.  The  5th  percentile  values 
represent  the  point  at  which  only  five  percent  of  the  subjects  in 
the  sample  have  smaller  values.  The  95th  percentile  values  repre- 
sent the  point  at  which  only  five  percent  of  the  subjects  in  the 
sample  have  larger  values. 

The  subgroups  are  subsets  of  an  entire  sample,  in  this  case 
based  upon  the  variables  of  stature  and  weight.  The  "small- 
shorts"  consist  of  those  subjects  below  the  10th  percentile  for 
both  stature  and  weight  and  the  "large-longs"  consist  of  those 
individuals  above  the  90th  percentile  for  both  stature  and  weight. 
Once  the  subgroups  of  subjects  were  obtained,  the  averages  (means, 

X)  of  their  dimensions  were  computed  to  arrive  at  values  for  design 
purposes,  and  for  comparison  with  percentile  and  regression  values 
in  this  study. 

The  regression  values  are  arrived  at  from  multiple  regression 
equations  which  are  used  to  predict  values  for  each  variable  from 
stated  values  of  stature  and  weight.  There  is  a separate  multiple 
regression  equation  for  each  anthropometric  variable.  After  the 
equations  are  developed,  any  given  values  for  stature  and  weight 
can  be  plugged  into  the  equation  to  predict  values  for  each  vari- 
able which  will  represent  a best  estimate  of  the  variable's  size  at 
that  stature  and  weight.  The  stature  and  weight  values  used  in  these 
regression  equations  are  from  either  the  5th  or  95th  percentiles. 

The  first  column  in  each  table  lists  the  variable  names.  The 
percentile  values  are  presented  in  the  second  column  and  the  sub- 
group mean  values  in  the  third.  These  are  followed  by  their  devia- 
tions and  their  percent  deviations  (D  and  %D)  in  the  fourth  and 
fifth  columns.  The  deviation  is  simply  a difference,  one  value 
subtracted  from  another;  in  this  case,  the  percentile  value  from 
the  subgroup  value.  The  deviation  in  percent  form  is  the  devia- 
tion expressed  as  a percent  of  the  value  from  which  it  was  sub- 
tracted. For  example,  the  deviation  in  percent  form  of  X from  Y 
is  expressed  by  the  equation 

X 100  a Y X 100  = *D 

The  sixth  column  lists  the  predicted  or  multiple  regression  values 
for  each  variable,  based  on  the  percentile  stature  and  weight 
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inputs,  followed  by  the  deviations  and  percent  deviations  of  the 
percentile  values  from  the  regression  equation  values  in  columns 
seven  and  eight.  Columns  nine  and  ten  are  the  deviations  and  per- 
cent deviations  of  the  regression  values  from  the  subgroup  mean 
values. 

A study  of  Tables  1-8  shows  that  certain  general  character- 
istics consistently  occur.  First,  the  " small-short"  subgroup's 
stature  and  weight  mean  values  are  smaller  than  the  5th  percentile 
values  for  stature  and  weight  in  all  samples.  At  the  same  time, 
the  "small-short"  subgroup  mean  values  for  the  other  variables 
are,  on  the  average,  larger  than  the  5th  percentile  values.  The 
complement  occurs  at  the  other  end  of  the  range.  The  "large- 
long"  subgroup  stature  and  weight  mean  values  are  larger  than 
the  95th  percentile  values,  while  the  "large-long"  subgroup  mean 
values  for  the  other  variables  are,  on  the  average,  smaller  than 
the  95th  percentile  values. 

The  deviation  from  the  percentile  values  is,  on  the  average, 
greater  for  the  regression  values  than  for  the  subgroup  mean 
values  for  all  samples.  Regression  values  by  their  nature  tend 
toward  the  mean,  so  in  almost  all  cases  the  regression  values  were 
larger  than  the  5th  percentile  and  smaller  than  the  95th  percentile, 

The  combined  sample  results  (Tables  9-12)  are  very  similar 
to  the  individual  sample  results.  The  data  display  the  same  char- 
acteristics and  the  differences  between  the  percentile  subgroup 
regression  values  are  of  about  the  same  magnitude  and  sign  as  they 
are  for  the  individual  samples.  This  being  the  case,  the  combined 
sample  results  serve  to  reinforce  the  reliability  of  the  individual 
sample  results. 
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TABLE  1 


COHr  ; SON  Of  9TH  ee«C£<IIlLt  VALUES  WITH  SMALL-SHORT  SUBGROUP  ¥ A LUCS  AN3  SMALL  SUE  REGRESSION  VALUCS 

1966  SUR¥CT  Of  ARMY  PERSONNEL  * 


WEIGHT  IN 

KILOGRAMS 

ALL  OTHER 

MEASUPMCNT  VALUES  IN 

CENTIMETERS 

Ot  ¥ I AT  ION  OCT  WEEN 

OE VI  AT  ION 

BETWEEN 

DEVIATION 

#f TWEEN 

SUBGROUP 

MEAN  AND 

REGRESSION  VALUE 

SUBGROUP 

MEAN  AND 

STM 

SHALL  SHORT 

STM 

XILF 

REGRESSION 

AND  5TH 

XILC 

REGRESSION  VALUE 

¥ A R 1 A B i C NAME 

PERCENTILE 

MEAN 

0 

XO 

VALUE 

O 

XD 

n 

X!) 

WEIGHT 

57.  00 

55.66 

-1.56 

-2.82 

57.  DU 

0.00 

o.or 

-1  56 

-2.62 

STATURE 

163. Tb 

lbl.96 

-1.80 

-1.11 

16  3.  76 

3.90 

S.00 

-1  ' 

-1.11 

CERVICAlE  HEIGHT 

139.27 

137,79 

-1.  68 

-1.05 

139.60 

.33 

.24 

-1  2 

-1.32 

SHOULDER  HEIGHT 

133. 55 

132.30 

-1.25 

-.95 

133.68 

.33 

.26 

-1  8 

-1.19 

« A I S T HEIGHT 

97.  39 

97.96 

.57 

.58 

99.  08 

1.69 

1.70 

-:  ? 

-1.14 

fUNCTIONAL  REACH 

74.8 A 

77.00 

2.  16 

2.89 

77.63 

2.84 

3. 66 

- .9 

-.89 

CROTCH  HEIGHT 

76.23 

77.50 

1.27 

1.66 

73.36 

2.13 

2.72 

- 16 

-1.11 

patella  height-top 

67.61) 

63.50 

.90 

1.35 

69.83 

1.43 

2.92 

- 44 

-1.10 

CALf  HEIGHT 

31.35 

32.27 

1.  22 

3 .78 

32.86 

1.79 

9.46 

- ,57 

-1.77 

VERTICAL  RIACH/S IT 

128. 70 

123.95 

.25 

. 19 

130. 10 

1.60 

1.08 

-1.16 

-.90 

SITTING  HEIGHT 

86.1.5 

35.66 

.99 

1.16 

86.26 

1.81 

2.10 

-.  2 

-.96 

CYE  HEIGHT/ SI TTIMG 

72.  71 

76.02 

1.31 

1.77 

76.81 

2. 10 

2.61 

-.-fl 

-1.08 

TO- SHOULDER  NT/S 

57.  11 

53.12 

1.01 

1.73 

53.  31 

1.70 

2.89 

-.  9 

-1.19 

TEE  HEIGHT/SITING 

69.67 

69.67 

-.00 

-.00 

50.30 

.63 

1.24 

-.  .3 

-1.26 

OPLITEAL  HEIGHT 

60.5b 

61.77 

1.21 

2.90 

62.29 

1.73 

4.09 

- . ■ 2 

-1.24 

CHEST  OCPTH 

20.  18 

21.91 

.83 

3.93 

21.60 

1.22 

5.70 

-.’9 

-1.83 

chest  breaoth/sk: h 

27.  30 

23.01 

.71 

2.55 

26.  66 

l • 16 

4.08 

-.66 

-1.59 

■ ip  breadth 

30.  13 

30.23 

.10 

.36 

30.  76 

.63 

2.05 

-.5  < 

-1.T5 

OCCIPUT-EX  CAN  THUG 

15.60 

16.73 

1.10 

6.57 

16.  86 

1.  16 

6.98 

-.8? 

-.44 

;c I PUT- TRAGI  ON 

8.  66 

10.03 

1.  57 

15.62 

10.01 

1.57 

15.66 

-.M 

-.04 

KAO  HEIGHT 

11.90 

12.85 

.95 

7.36 

12.86 

.98 

7.66 

-.0 

-.30 

SHOULDER-ELBOW  LTH 

13.  52 

36.09 

.27 

.78 

36.52 

.70 

2.03 

-.4  = 

-1.27 

EOREARM-HANO  LTH 

66.27 

66.55 

.28 

.66 

66.97 

.70 

1.56 

-.4. 

-.93 

iSUTT OCK-KNEE  LTH 

56.  35 

56. 6C 

-.  65 

-.63 

65.25 

.40 

.77 

-.8'. 

-1.97 

huttock-popliteal 

65. 7J 

66. IT 

.60 

.87 

66.80 

1.07 

2.28 

- , f 

-1.45 

MIOELTOIO  DIAMETER 

61.  62 

62.01 

.59 

1.60 

62.65 

1.23 

2.89 

- , b1’ 

-1.54 

>:AX  f "AR  M-f "ARM  BR 

39.  71 

61.70 

2.07 

6.93 

62.66 

2.75 

6.48 

-.6” 

-1 .64 

HIP  OREAOTH/SITING 

30.6*. 

30.75 

.11 

.37 

31.14 

.70 

2.24 

..go 

-1. 11 

IlIZY&OMATIC  0 I AH 

13.  08 

13,50 

.62 

3.10 

13.62 

.54 

3.94 

-.1? 

-.15 

!t  I TR  AGI  ON  OIAMETER 

12.98 

13.02 

. 66 

1,37 

13.  1 4 

.56 

4.29 

-.1  * 

-.16 

HE  AO  LENGTH 

10.26 

13.91 

.67 

3.55 

19.02 

.76 

4.09 

-.11 

-.57 

occiput-nasal  root 

17.88 

13.58 

. 70 

3.77 

18.66 

.89 

4.28 

-.1,1 

-.5  3 

OCCI PUT-PRONASALE 

20.  78 

21.60 

. 82 

3.01 

21.63 

.90 

4.14 

-.08 

-.  35 

HEAD  URL  AOTH 

16.  32 

16.91 

. 59 

3. 98 

15.33 

.68 

4.54 

-.prt 

- .59 

interpupillart  ois 

5.  66 

5.98 

.52 

8.75 

5.  99 

.53 

8.  82 

-.rt 

-,  1o 

MENTON-NASAL  root 

U . 95 

11.51 

.56 

6,89 

*1.63 

♦ 68 

5.  38 

-.1 1 

-.99 

HANG  LENGTH 

17. 5T 

17.86 

, 3 •» 

1.68 

17.99 

.49 

2.7' 

-.15 

-.34 

PALM  LENGTH 

9.50 

9.95 

. 37 

’.76 

in. 04 

.66 

4.57 

-.  P8 

-.35 

THUMB  CROTCH-ffn 

6.  13 

6.66 

.53 

11.29 

4,6  8 

.55 

11.66 

-.0  2 

- . 4 ? 

HANO  BREADTH 

8.  11 

3.36 

. 25 

2.  98 

6.48 

. 37 

4.1b 

-.12 

*1.  .4 

HEEL  0RFAOTH 

b.  13 

0.66 

. 31 

6.61 

6.50 

.37 

5.63 

-.06 

-.87 

roor  length 

26.  b6 

26.98 

. 36 

1.37 

28.  1’ 

.53 

2.12 

-.IP 

ball  Of  ROOT  LTH 

17. 9C 

18. 29 

. J9 

2.16 

18.  *7 

.57 

i."7 

-.t» 

-.  16 

BALL  OF  FOOT  UR 

8.17 

9.29 

. 23 

2.56 

9.  34 

.37 

3.96 

-.14 

-1.48 

HE  AO  CIPCUHFLTCNCf 

53.  50 

56.69 

1.  1« 

2.  1 7 

54.  96 

1.  46 

2.66 

-.23 

-.51 

NECK  CIRCUMFERLNCE 

36.  17 

35. 1 J 

. 9u 

2.73 

35.54 

l.  17 

3.86 

-.41 

-1.13 

SHOULDER  C IRCUMFER 

103.  38 

196.67 

1.38 

1.22 

106.  34 

1.  34 

2.86 

-1  .6*5 

-1.53 

CHEST  CIRCUHFER”OE 

83, 95 

85. 6f. 

1.  ’i 

2.0  0 

87.81 

3.  96 

3.62 

-1.15 

-1.93 

WAIST  C I RCUMF RNCC 

b9. 53 

71.15 

1.85 

2.72 

72.  16 

2.65 

3 . b 7 

-1.38 

-1.42 

HIP  CIRCUHFERFNCE 

86. 97 

85.2' 

. 27 

.32 

86.  76 

1.78 

2.  :r 

-l.«l 

-t.  ” 

ARM  sett  CIRCUHFER 

39.60 

60.70 

1.  U 

2.70 

41.5b 

l.  96 

4.71 

-.86 

-2.11 

BICEPS  CIRC/EXTENO 

25.27 

26.51 

1.2’ 

6 . 65 

27.  1’ 

1.65 

6.87 

-2.34 

WRIST  CIRCUMFt -(f;E 

15.65 

15.99 

. 36 

2.12 

16.  16 

.50 

3.  It 

-1.02 

HAND  CIRCUMFE  NCE 

19.  82 

20.66 

.62 

3.06 

2T.6J 

.61 

j.«r 

-.90 

BICEPS  CIRC/F  XEO 

28.  Ot 

29.20 

1.2f 

6.11 

29.6  6 

1.86 

6.  28 

-2.31 

forearm  CIR/Fl  XEO 

26.  03 

27.05 

l.C? 

’.77 

27.54 

1.91 

5.49 

-1.82 

WAIST  BACK  LEt.TM 

39.  5" 

61 . 63 

1.93 

6.65 

42.31 

2.81 

6.65 

-2.14 

SHOULOF.R  LENG  1 . 

12.67 

18.  tr 

2.68 

16.38 

15.  44 

2.77 

17.94 

-1.91 

INTERACTS  OIS'  NCE 

33.  38 

36.3 

2.62 

6.66 

36,92 

3.04 

8,24 

-1.72 

IN  TER  SC  YE  MAX  JM 

»b.  67 

69.  '•  . 

2.56 

5.17 

49.55 

3.18 

6.21 

-1.12 

• TOTAL  GROUP  i ■ 6632,  SMALL  SHORT  SU  IGROUP  N • 2k5 
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TABLE  1 (cont’d) 


COMPARISON  OF  STM  PERCCNTILt  VALU 


SHORT  SUBGROUP  VALUES  AMO  SMALL  SIZE  RtGPESSION  VALUES 
OF  ARMY  PERSONNEL  • 


h 

HEIGHT  IN 

KILOGRAMS 

• A 

MEASURHaNT  values  in 

CENTIMETERS 

i- 

t; 

{■ 

STH 

small  SHORT 

OrVl«TION  BETWEEN 
SUBGROUP  MEAN  ANO 
5TH  XlLt 

REGRESSION 

DEVIATION  BE  TWEtN 
REGRESSION  VALUE 
ANO  5TH  XILE 

DEVIATION  BETWEEN 
SUBGROUP  Hr AN  ANO 
REGRESSION  VALUE 

variable  name 

PEkCENTIuC 

MEAN 

0 

xo 

VALUE 

0 

XO 

0 

XO 

SUtlVE  LENGTH 

79.  36 

79, S4 

.18 

.22 

AC. 61 

1.25 

1.55 

-1.67 

-1.35 

- 

SLEEVE  INSEAM 

AM.  13 

44.95 

,63 

1.65 

45.43 

1.16 

2.86 

-.47 

-1.54 

\ 

VERTICAL  TRUNK  CIS 

151. S3 

151.58 

1.01 

.69 

153.11 

2.56 

1.69 

-1.5! 

•1.01 

UP^EA  Thigh  CIRCUM 

47.  )4 

49.72 

1.78 

3,55 

5T.71 

2.76 

5,45 

-.98 

*1.97 

\ 

LONER  Thigh  CIRCUM 

34,  37 

36. 3* 

1.97 

5.41 

37.21 

2.64 

7.6! 

-.87 

•2.60 

calf  CIRCUMFERENCE 

U.  32 

33.27 

.95 

2.65 

33.9* 

1.61 

6.75 

-.64 

-2.00 

j? 

ANKLC  C1RCUNFRNCE 

21,46 

it.jM 

.57 

2.70 

21.26 

.At 

3.75 

-.23 

-1.10 

■4 

». 

HCEL-ANKLE  circumf 

31.41 

31.73 

. 32 

1. 1 2 

32.  #6 

.67 

2.13 

-.35 

-l.U 

S* 

INSTEP  CIPCUMF"NCE 

23.92 

24.77 

.85 

3.45 

29.10 

1.16 

4, 7 1 

-.3? 

-1.31 

' 

“All  OF  FOOT  CIRC 

*2.4$ 

23.31 

.65 

3.66 

22.70 

1.25 

5.27 

-.39 

-1.69 

«•’ 

AuE 

17.99 

21.28 

3.21 

15,15 

21.95 

3.56 

16,54 

-.39 

•1.66 

> 

MEIGMT/fSTINATCO 

57.93 

56.97 

-.96 

•1.69 

56,41 

.65 

.62 

-1.45 

-2 ,54 

STATUKt/ESTlMATtO 

165.9? 

164.26 

•1.64 

•1.8# 

166.55 

.63 

.36 

-2.27 

-1.30 

t 

» TOTAL  GROUP  N * *642,  SMALL 

SHORT  SUBGROUP  N « 

245 
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TABLE  2 


COMPAQ  ISON  OF  l.>5TM  FtKCexrat  VALUE*  WITH  L ARGE-LONG  SUBGROUP  VALUE*  AMO  LARGE  H1ZK  REGRESSION  values 

1966  SURVEY  OF  ARMY  PERSONNEL  » 


WEIGHT  IN 

KILOGRAMS 

ALL  OTHER 

MEASURMEMT 

VALUES  IN 

CENTIMETERS 

oeviation  between 

OEVIATION 

BETWEEN 

OEVIATION 

BFTWEEN 

SUBGROUP 

MEAN  AMO 

REGRESSION  VALUE 

SUBCROUP 

NEAN  ANO 

9STH 

LARGE  LONG 

95T  H 

WILL 

REGRESSION 

ANO  95TW 

XILE 

REGRESSION  VALUE 

ARJABLE  NAME 

PERCENTILE 

mean 

0 

XO 

VALUE 

0 

XO 

~\ 

XO 

HEIGHT 

91.  54 

99.04 

3.90 

3.60 

91.94 

0.00 

0.00 

3.6a 

STATURE 

109.  64 

106.90 

1.34 

.72 

105.64 

1.00 

0.00 

1 ”>4 

• 72 

f RV ICALE  HEIGHT 

160.20 

161.19 

.99 

.59 

159.99 

-.21 

-.13 

i 7 

• 72 

ioulder  height 

ISA.  20 

199.17 

.97 

.62 

154.03 

-.20 

-.13 

i : f 

• 79 

'■  A I ST  HEIGHT 

119. JO 

114.63 

-.67 

-.59 

113.79 

-1.51 

-1.33 

.71 

jnctional  reach 

90.91 

00.60 

-2.23 

*2. *2 

67.09 

-3.32 

-3.44 

9 

.69 

■ ;otch  Height 

91.79 

90.16 

-1.69 

-1.03 

69.37 

-2.  31 

-2.67 

3 

. ai 

PiTELLA  HEIGHT-TOP 

90.41 

97.06 

-1.35 

-2.37 

56.76 

-1.63 

-2.07 

7 

C LF  HEIGHT 

40.  03 

30.36 

-1.67 

-4.35 

36.05 

-1.96 

-5.21 

1 

4, 

\ #«2 

VERTICAL  REACH/Sir 

147. 06 

147.66 

-.20 

-.14 

146.77 

-1.19 

-.74 

Q 

. 60 

ITTING  .-EIGHT 

96.70 

99.72 

-.90 

-1.03 

95.34 

-1.36 

-1, 43 

* 

• 49 

L E MElr.HT/SITTIMG 

04.60 

03.39 

-1.  33 

-1.59 

0 2.  0 3 

•1.89 

-2.23 

J? 

• 62 

iUO-SHOULOER  HT/S 

67.  6« 

66.49 

-1.19 

-1.79 

66.20 

•1.44 

-2.17 

• 17 

■lEE  HEIGHT/SITING 

98.77 

90.93 

-.24 

-.42 

50.  13 

-.67 

-1.15 

, * 

#73 

PLlTtAL  HEIGHT 

40.  04 

46.99 

-1.  09 

-4.P4 

46.  03 

•2.01 

-4.29 

1 

• 24 

HEST  OEPTM 

26.  7t* 

29.94 

-.  00 

-7.00 

25.60 

-1.14 

-4.46 

1.32 

CHEST  BRC AOTH/SK I N 

34.  34 

33.56 

-.70 

-2.33 

33.37 

-.97 

-2.9P 

9 

• 99 

hip  breaoth 

36. 79 

36.67 

-.  00 

-.23 

36.20 

-.47 

-1.3C 

9 

1.06 

OCCIPUT-EX  CANTHUS 

10.91 

17.07 

-1.04 

•5.0  0 

17.71 

-1.23 

-6.  75 

16 

• 09 

OCCIPUT-TRAGIC™ 

12.  39 

10.79 

•1.64 

-15.27 

10.50 

-1.01 

-17.11 

- 7 

1.56 

HEAD  HEIGHT 

14.  93 

13.69 

-.04 

*6.15 

13.63 

-.90 

-6.61 

.BA 

.43 

SHOULOFR-ELBOM  lth 

40. 00 

39.76 

-.24 

-.61 

39.  39 

-.69 

-1.64 

,4*0 

1.01 

forearm-hano  lth 

91. 99 

91.61 

-.  34 

-.65 

51.14 

-.01 

-1.57 

.47 

• 91 

BUTTOCK-KNEE'LTh 

64  . 34. 

64.62 

.20 

.43 

64.12 

-.22 

-.34 

.59 

.77 

buttock-popliteal 

94.93 

93. 39 

-.64 

-1.20 

93.10 

*.9J 

-1.76 

• ?* 

.94 

BinELTOIO  diameter 

49.01 

49.15 

-.66 

-1.75 

40.92 

-.09 

-1.03 

.23 

.47 

MAX  F“AFM-F“ARH  br 

93.62 

51.40 

-2.22 

-4.33 

50.95 

-2.67 

-5.25 

• 45 

• 03 

HIP  brfaotm/siting 

30.44 

30.32 

-.  1? 

-.30 

37.01 

-.63 

-1.67 

.61 

I.J4 

BI IV  SOMATIC  OIAM 

14.99 

14.91 

-.  44 

-3.11 

14.50 

-.45 

•3.12 

02 

• 11 

niTRAGION  OIAHSTtR 

14.49 

14.00 

-.45 

-3.20 

13.96 

-.49 

-3.5C 

04. 

.29 

HE  A!!  LENGTH 

20.  60 

20.13 

-.55 

-2.72 

19.99 

-.69 

-3.43 

• 69 

OCCI PUT-MASA'  root 

20.29 

19. 7J 

-.56 

-2.06 

19.60 

-.69 

-3.52 

- » 

• 64 

occ:  ->UT-PROH.  sale 

23.95 

22.09 

- , 66 

-2.90 

72.77 

-.75 

-3.41 

1 

• 49 

HfA!.  OREAOTH 

16.2b 

15.65 

-.61 

-3.90 

15.62 

-.64 

-4. 12 

,:4 

.23 

INTI  KPUPILLA  '■<  OIS 

6.  79 

6.29 

-.90 

-7.09 

6.30 

-.  49 

-7.70 

-.01 

-.10 

HEN' ON-NASAL  ROOT 

13. 14 

12.51 

-.63 

-5,77 

12.48 

• . 66 

-5.25 

• 12 

• 17 

HAN!’.  LENGTH 

20.67 

29 . 3? 

-.  3* 

• 1 . 7 T 

20.16 

-.51 

-2.54 

• 16 

.79 

PAL'  LENGTH 

11.68 

11.32 

-.  3t 

-7.17 

11.20 

-.40 

-4.  31 

• 12 

1.10 

THU’ii  CFOTCH-FFB 

5.  85 

5.  JJ 

-.52 

-9.76 

5.29 

-.56 

-lw.53 

.4*4 

• 60 

HANC!  BREAOTH 

9.  75 

9.  39 

-.  7b 

-7,07 

9.39 

-•.  36 

-3.8’ 

-.0P 

-•14 

HEEL  BREAOTH 

7.69 

7.4  3 

- . 26 

-3.40 

7.  J2 

-.37 

-4.90 

• 11 

1.43 

FOOT  LENGTH 

20.  99 

20.79 

-.19 

-.67 

20.  5J 

-.45 

-1.59 

• 26 

• 91 

BALL  OF  FOOT  LTH 

21.  4C 

21.22 

-.  10 

-.65 

20.94 

•»  46 

-2.21 

• ** 

1.33 

ball  of  foot  br 

10.77 

10.47 

-.30 

-2.00 

10.43 

-.’4 

-3.26 

.94 

• 17 

hF  AU  CIRC.U-MFCRFNCE 

9b,  8- 

57.05 

-.99 

-1.71 

9T.  95 

-1.29 

-2.24 

.30 

.11 

NECK  CIRCUMFERENCE 

41.  0? 

40.14 

-.  00 

-2.20 

39.  07 

-1.15 

•2.66 

.27 

• 67 

SHOUL  OE : C I RCUMFER 

124. 44 

122.60 

-1.04 

-1.E0 

122.26 

-2.16 

-1.77 

.5! 

• 27 

CHEST  C IRCUMF*R"CC 

105. 94 

103.72 

-2.22 

-2.14 

172.  99 

-2.95 

-2.  07 

.7? 

.73 

WAIST  CIRCUMFRNCE 

9f . 17 

93.’9 

-2.6S 

-7.67 

91.49 

-4.90 

-5.01 

1.90 

2.04 

HIP  CIRCUMFERENCE 

105. 99 

105.31 

-.27 

-.20 

134. 07 

-1.51 

- ! • 45 

1.7*. 

1.17 

ARM  SCYf  CIRCUMFER 

SC  • 34 

46.64 

-1.5C 

-3.00 

48.  51 

-l.  03 

-3.  70 

.37 

• 67 

BICEPS  CIRC/EXTENO 

34.  31- 

J3.09 

-1.21 

-3.65 

32.  75 

-1.55 

-4.77 

• *4 

1*34 

WRIST  C'OCUMFRNCt 

10.50 

16.24 

-,  34 

*1 . o 7 

10. 17 

-.41 

-2,20 

.97 

• 4? 

HANO  Cl'-  CONFERENCE 

23.  90 

22.00 

-.  70 

-3.C4 

22.70 

— .07 

-3.91 

• 11 

• 49 

BICEPS  ISC/F LEYEO 

37.45 

39.99 

-1.14 

-3.10 

75.65 

-1.44 

-4.35 

.29 

• 94 

FOREARM  cir/flcxeo 

33.  15 

32.11 

•1.  04 

-3.24 

31.97 

-1.22 

-.t,00 

• ie 

• 96 

WAIST  BACK  LENGTH 

5C.  8? 

40.19 

-2.61 

-5.42 

40.  02 

-2.70 

-*5.  70 

• t* 

.14 

SHOULDER  LENGTH 

19.  26 

17.07 

-2.  IB 

-17.00 

17.09 

-2.17 

-12.72 

-.4*1 

-.07 

interscye  distance 

44. 26 

41 . 70 

-2.  40 

-B.9J 

41,  90 

-2.20 

•5.42 

-.29 

-.41 

interscte  MAXIHUH 

9 0.  09 

96.72 

-2.13 

-7.02 

56.57 

-2.  12 

- 4 . 1 4 

• 16 

.27 

• TOTAL  '.ROUP  II  ■ h602i  LARGE  LONG  SUBGROUP  N » 219 
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TABLE  2 (cont'd) 


comparison  or  wth  percentile  values  with  large-long  subgroup  values  ano  large  sise  regression  values 

1946  SURVEY  OF  ARMY  PERSON MEL  * 


WEIGHT  IN  KILOGRAMS  ALL  OTHER  N£ASUANSNT  VALUES  IN  CENTIMETERS 


DEVIATION  BETWEEN  OcVIATION  BtTWEEN  DEVIATION  RETNEEN 

SUBGROUP  MEAN  AND  REGRESSION  VALUE  SUBGROUP  MEAN  ANO 


RfTN 

LARGE  LONG 

9STH 

XILE 

REGRESSION 

AND  99TH 

XILE 

REGRESSION 

VALUE 

VARIABLE  NAME 

PERCENTILE 

MEAN 

0 

xo 

VALUE 

0 

XO 

0 

XO 

SLEsVt  LENGTH 

42.  <.9 

92.66 

•.83 

-.8  3 

91.69 

-.66 

-.91 

.68 

.87 

SLEEVE  INSEAN 

S3.  89 

SJ.3? 

-.73 

•1.39 

91.86 

•1.21 

•2.33 

.66 

.91 

vertical  trunk  cir 

ira.n 

ITS. 13 

.6? 

.26 

177.38 

•1.33 

-.79 

1.74 

.96 

upper  THIGH  CIRCUN 

63.96 

61.67 

-1.29 

-2.87 

41.94 

-2.88 

•3.23 

.71 

1.13 

LOMEP  THIGH  CIRCUN 

6?.?6 

66.83 

•2.63 

-9.62 

46.66 

•2.48 

-9.6? 

.17 

.38 

calf  circumference 

61.18 

68.38 

•a  80 

-1.98 

68.17 

•1.81 

•2.91 

.21 

.91 

ankle  circumfrnce 

?l.?6 

26.66 

•.68 

•2.69 

26.91 

-.73 

-2.97 

.13 

.91 

heel-ankle  circumf 

36.96 

34.69 

*.?S 

• ,8  8 

36.67 

-.67 

•1.26 

.2? 

• 99 

INSTEP  CIRCUNF-NCE 

?«.  6C 

28.97 

••88 

•3.18 

26.32 

-1.66 

•3.61 

.28 

.71 

BALL  OF  FOOT  CIRC 

?r.  6i 

26.71 

-.76 

•2.61 

24.41 

-.68 

-3.81 

.18 

• J1 

AGE 

3«.sr 

23.38 

-9.27 

-39.79 

23.27 

•9.36 

•39.99 

.83 

.11 

HEIGHT/ ESTIMATED 

9?.  66 

99.38 

2.86 

3.01 

92.82 

-.6? 

-.66 

3.29 

STATURE/ESTINATEO 

188.48 

189.97 

.89 

.67 

186.46 

-.18 

•«69 

• § 8 

«I2 

• TOTAL  GROUP  N * 668?,  LARGE  LONG  SUBGROUP  N ■ ?19 
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TABLE  3 


COMPARISON  OF  STM  PERCENTILE  VALUES  WITH  SMALL-SHORT  SUBGROUP  VALUES  A NO  SMALL  SIZE  REGRESSION  VALU'S 

1977  SURVEY  OF  ARMY  NOMEN  • 


bright  IN 

KILOGRANS 

all  othfr 

MtASURHENT 

V8LUES  IN 

CENTIMETERS 

DEVIATION  9ETNEEN 

oeviation 

betneen 

OEVIATION 

ietneen 

SUBGROUP  MEAN  A NO 

REGRFSSION  VALUE 

SUBGROUP 

mean  anj 

5TH 

SHALL  SHORT 

STH 

XILE  REGRESSION 

and  sth 

XIlE 

REGRESSION  VALUE 

variable  name 

PERCENTILE 

MEAN 

0 

xo 

VALUE 

0 

XO 

D 

xo 

HEIGHT 

46.75 

65.69 

•1.06 

-2.31 

66.75 

-.00 

o.ov 

-1.05 

-2,33 

STATURE 

152.55 

151.66 

-.89 

-.59 

152.55 

1.-» 

o.o- 

-.89 

-,«»9 

SHOULOER  HEIGHT 

123.  9C 

123.23 

-.67 

-.56 

123.95 

.05 

. 0- 

-.7? 

59 

AXILLA  HEIGHT 

m.  jj 

116.06 

-.26 

-.23 

116.61 

• 29 

.25 

-,5S 

BUSTPOINT  HEIGHT 

109. IK 

109.67 

.19 

.17 

1 1C. 09 

.81 

.7- 

-.6? 

-.57 

NAIST  HEIGHT 

93.20 

93.68 

.28 

.30 

96.17 

.9? 

1.0’ 

-.6* 

-.71 

CROTCH  HEIGHT 

69.92 

70. J7 

.85 

1.20 

70.61 

1.09 

1.55 

-.25 

-.35 

buttock  height 

26.  37 

77.61 

1.  06 

1.75 

77.66 

1.07 

1.38 

*.C? 

-.03 

KNEECAP  HEIGHT 

63.80 

66.2* 

.65 

1.02 

66.39 

.59 

1.33 

-.14 

-.11 

CALF  HEIGHT 

29.  00 

29.73 

. 7? 

2.65 

29.81 

.81 

2.7? 

- .08 

-.28 

sitting  height 

79,01 

79.91 

• 9b 

1.11 

80.63 

1.62 

2.31 

-.7’ 

-.91 

EYE  HEIGMT/SI T 

67.70 

68.89 

1.16 

1.88 

6 9.93 

1.83 

2.63 

-.68 

-.96 

SHOUL0ER-EL8ON  L 

30.  86 

31.21 

. 37 

1.17 

31.25 

.61 

1.31 

-«-5 

- « 14 

EL  SON-FINGERTIP 

39.99 

60.80 

.82 

2.01 

-0.73 

.75 

1.83 

.0’ 

• 16 

KNEE  HCIGMT/SIT 

66.90 

66.95 

♦ C 5 

.12 

-7.22 

. 32 

• 68 

-.2" 

-.57 

POPLITEAL  HEIGHT 

37.97 

38,51 

, 5*. 

1.61 

78.63 

.66 

1.71 

-.1? 

-.36 

BUTTOCK-KNEE  lgth 

93.09 

52.76 

-.  36 

-.66 

53.23 

.15 

.28 

-.69 

-.9? 

BUST  DEPTH 

19.60 

23.69 

. 89 

-.76 

20.9$ 

1.35 

6.-5 

* . 46 

-2.26 

NAIST  OEPTH 

13.  33 

16.65 

1.12 

6.89 

16.67 

1.  16 

6.91 

-.0’ 

- « 12 

CHEST  BREAOTH 

26.36 

26.16 

.78 

7.99 

26.  32 

.96 

1.57 

-.16 

-.61 

NAIST  BREAOTH 

22.16 

23. 1U 

1.  GO 

6.33 

23.19 

1.09 

4,b8 

-.0° 

-.37 

HIP  BREADTH 

31.96 

31.93 

. 39 

1.23 

72.61 

. 87 

2.69 

-.68 

-1.50 

SHOULOER  BREAOTH 

38.62 

39.09 

• 67 

1.72 

79.61 

.99 

2.51 

-.3’ 

-.81 

NECK  CIRCUNFERCNCr 

29.  86 

30.56 

.70 

2.28 

10.75 

.89 

2.88 

-.19 

-.61 

SHOULOER  CIRCUNFER 

91.88 

91.35 

1.67 

1.57 

96.08 

2.2" 

2.  33 

-.77 

-.78 

E"rST  CIRC  AT  SCYE 

77.56 

98.6? 

1.08 

1.37 

79.86 

2.30 

2.86 

-1.2? 

•1.35 

BUST  CIRCUMFERENCE 

78.  15 

80.95 

1.7* 

2.12 

81,57 

3,22 

’.96 

-1.5? 

-1.9’ 

CHEST  C BELON  BUST 

67.37 

68.65 

1.08 

1.58 

69.67 

2.10 

3.02 

-1.01 

-1.48 

NAIST  CIRCUMFERENC 

61.73 

63.82 

2.L9 

3.27 

66.2. 

2.51 

.1,91 

-.4’ 

-.57 

HIP  CIRCUMFERENCE 

85.50 

85.75 

.25 

.29 

*7, lb 

l.ob 

1.9. 

•1.41 

-1.65 

VERTICAL  trunk  CIR 

162.16 

161,33 

-.83 

-.69 

163.08 

.92 

• 6- 

-1.74 

-1.23 

ARM  CIRC  AT  SCYE 

39.8) 

36.17 

.3* 

1.15 

36,65 

. 86 

?,»1 

-.68 

-1.40 

BICEPS  CIRC,  FLXO 

23.19 

26.03 

• "6 

.1.68 

26.57 

1.38 

5.62 

-.54 

-2.27 

ELBON  CIRC  FLXO 

23.67 

23.96 

.67 

1.96 

26.12 

.65 

2.71 

-.1  * 

-.76 

FOREARM  CIRC,  FLXO 

22.15 

22.71 

.58 

2.65 

22.93 

.78 

3.40 

-.?? 

-.33 

NRIST  CIRCUMFERENC 

13.62 

13.85 

.2? 

1.66 

13.93 

.31 

2.25 

-.09 

- . 62 

UPPER  THIGH  CIRCUM 

69.35 

50.*6 

.71 

1.62 

51.66 

’.29 

4,43 

-1.57 

-3.14 

KNEE  CIRCUMFERENCE 

31,26 

31.61 

.35 

1.11 

32.03 

.77 

2.41 

-.4? 

-1.14 

CALF  CIRCUMFERENCE 

31.06 

31.85 

. 81 

2.63 

32.60 

1.36 

-.20 

-.55 

-1.7* 

ANKLE  CIRCUMFERENC 

18.73 

19.01 

.28 

1.-7 

19,44 

.71 

3,67 

-.4« 

-2.29 

SHOULDER  LENGTH 

13.29 

16.52 

1.23 

8.69 

1-.31 

1.02 

7.11 

.2? 

1.49 

INTERSCYE  BACK 

33.95 

35.80 

1.85 

5.  lfi 

36.05 

2.ir 

5,  84 

-.26 

INTERSCYE  FRONT 

30.38 

31.90 

1.52 

-.75 

31.68 

1.10 

3.49 

.4? 

1.  Jt 

BACK  ARC,  BUST 

37.06 

38.66 

1.62 

3.89 

38.96 

1.90 

4.89 

-.48 

-1.2b 

BACK  ARC,  NAIST 

30,60 

31.68 

1.08 

3.61 

32.01 

1.61 

4.39 

-.11 

-1.03 

BACK  ARC,  HIP 

61.02 

62.61 

.59 

1.6- 

-3.38 

1.56 

3.59 

-.96 

-2.27 

NAIST  BACK 

36,71 

30.66 

1,75 

6.56 

38.5- 

1.83 

4,74 

-.08 

-.21 

NAIST  FRONT 

32.79 

36.60 

1.81 

5,23 

36.67 

1.88 

5.61 

-.0’ 

-.19 

NECK-BUST POINT  LG T 

21.96 

23.16 

1.22 

5.27 

23.53 

1.59 

6.75 

-.37 

-1.59 

AXILLA-MAIST  LEVEL 

19.32 

22.69 

2.77 

12.56 

21.93 

2.61 

11.68 

.16 

,74 

SLEEVE  INSEAM 

61.96 

62.15 

1.19 

2.82 

62.06 

1.10 

2.61 

."9 

.21 

SLEEVE  OUTSEAN 

69.17 

50.15 

.98 

1.96 

50.07 

.90 

1.60 

,08 

.16 

CROTCH  LENGTH 

63.79 

66.93 

1.20 

1.85 

67.12 

3.39 

5.05 

- ? , 1 9 

-3.37 

HE  AO  CIRCUMFERENCE 

52.36 

53  <65 

1.11 

2. re 

57.65 

1.31 

2.63 

-.20 

-.77 

HE AO  BREAOTH 

13.76 

16.29 

.53 

3,72 

1 6,  36 

.60 

4. 16 

-.07 

-.48 

HE  AO  LENGTH 

17.61 

18.13 

.57 

3.13 

18.26 

.63 

3.43 

-.06 

-.1? 

PALM  LENGTH 

9.05 

9.36 

.31 

3.35 

9.  38 

.33 

3.56 

-.0? 

-.22 

HANO  BREAOTH 

7.18 

7.31 

.13 

1.82 

7.-5 

.27 

3.63 

-.14 

-1.89 

HANO  CIRCUMFERENCE 

17.05 

19.39 

.36 

1.98 

17.60 

.55 

3.13 

-.21 

-1.16 

HANO  1ENGTH 

16.06 

16,67 

.61 

2.51 

16.68 

.6? 

2.56 

-.01 

-.06 

* TOTAL  GROUP  M * 1J30,  SMALL  SHORT  SUBGROUP  N * S5 
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TABLE  3 (cont'd) 


COMPARISON  OF  9TM  PERCENT  JU  VALUES  MIT M SMALL-SHORT  SUBGROUP  VALUES  AMO  SMALL  SIIB  REGRESSION  VALUES 

1922  SURVEY  OF  ARMY  MONEN  • 

HEIGHT  IN  KILOGRAMS  ALL  OTHER  MEASURNENT  VALUES  IN  CENTIMETERS 


DEVIATION  BETNCEN  DEVIATION  SETNEEN  DEVIATION  BETWEEN 

SUBGROUP  MEAN  AND  REGRESSION  VALUE  SUBGROUP  MEAN  ANO 


9TH 

SMALL  SHORT 

JTM 

xile 

REGRESSION 

AND  9TH 

XILE 

REGRESSION  VALUE 

VARIABLE  NAME 

PERCENTILE 

MEAN 

0 

xo 

VALUE 

0 

XO 

O 

XO 

INSTEP  LENGTH 

lb.  26 

ib.ro 

.62 

2.91 

16.21 

.63 

2.9$ 

-.01 

-.06 

FOOT  lFNGTm 

22.  JL 

22.69 

• 36 

1.99 

22.26 

.62 

1.66 

-.62 

-.31 

HEfL-ANKLt  CIRCUMF 

24.66 

24.69 

.21 

.26 

26.93 

.69 

1.96 

-.26 

-.03 

FOOT  BRLAOTH 

».  JS 

A. 26 

.26 

2. AA 

6.39 

.39 

6.21 

-.11 

-1.39 

HEEL  BRLAOTH 

9.69 

9.22 

.31 

9.62 

9.26 

.30 

9.3l 

.01 

.22 

FOOT  CIFCUMFERtNCr 

2t».29 

21.19 

.66 

2.66 

11.36 

.63 

2.96 

-.19 

-.92 

INSTEP  CIACUNFSREH 

El.  »0 

22.00 

.91 

2.22 

22.16 

.66 

2.16 

-.16 

-.62 

ankle  ML IGhT 

9.  EE 

10.33 

1.11 

10.22 

10.16 

.92 

9.06 

.19 

1*16 

SPNYRION  HEIGHT 

$.59 

9.92 

.sr 

6.26 

6.11 

.96 

9.10 

-.10 

•3.11 

k 

• TOTAL  GROUP  N » 1J3P,  SMALL  SHORT  SUBGROUP  N ■ 99 


* 


18 


X 

\ 


l 

t 

I 


TABLE  4 


V 


COMPARISON  OF  95TH  PEPCENTILE  VALUES  WITH 

1977 

NflCHI  IN  KILOGRAMS  ALL 


LARGE-LONG  SUBGROUP  VALUES  AND  LARGE  SIZE  REGRESSI ON  VALUES 
SURVEY  OF  ARMY  WOMEN  • cssiun  VALU-j 

OTHER  MEASURMENT  VALUES  IN  CENTIMETERS 


VARIAPLi  NAME 

WEIGHT 

STATURE 

SHOULDER  HEIGHT 
AXILLA  HEIGHT 
RUST  POINT  HEIGHT 

WAIST  HEIGHT 
CROTCH  hEIGHT 
BUTTOCK  HEIGHT 
KNEECAP  HEIGHT 
CALc  HEIGHT 

SITTING  HEIGHT 
LYE  hcIGHT/SIT 
SHOULOE  R-tLOOW  L 
LLIOW-FINGEPTIP 
KNEE  HFIGHT/JII 

POPLITEAL  HEIGHT 
lUTTOCK-KNtf  LGTh 
RUST  OEPTh 
WAIST  DEPTH 
CHEST  BREAOTH 

WAIST  BREAOTM 
Hio  BREADTH 
SHOUL0EF  BREAOiH 
NECK  CIRCUMFERCNCE 
SHOULDFP  CIRCUMrER 

CHEST  CIRC  I T SCYE 
BUST  CIRCUMFERENCE 
chest  c below  oust 
WAIST  CIRCUHFERENC 
HIP  URCUMFtRENCE 

VERTICAL  trunk  cir 
arm  CIRC  AT  SCYE 
BICEPS  CIRC,  FLXO 

elbow  circ  flxo 
forearm  circ,  <\xo 

WRIST  CIRCUMFERtNC 
UPPER  THIGH  CIRCUH 
KNEE  CIRCUHFERtNCE 
CALF  C I PC  UMFERenc  £ 
ANKLE  C IRCUMFFRt  NC 

SHOULUER  LENGTH 
INTERSCVc  BACK 
INTEPSCYE  FRONT 
BACK  ARC,  Bi  ST 
BACK  APC,  WAIST 

BACK  ARC , HIP 
WAIST  BACK 
WAIST  FRONT 
NECK-BUSTPOINT  lst 
AXIlLA-WAIST  LEVEL 

SLEEVE  INSiAH 
SLEEVE  OUTSCAM 
CROTCH  LENGTH 
HEAD  CIRCUHFERtNCE 
HEAD  BREAOIH 

HEAD  LENGTH 

°alm  length 

HAND  3REAOTH 
HAND  CIRCUMFERENCE 
HANO  LENGTH 


9«TM 

rcentile 


DEVIATION  BETWEEN 
SUBGROUP  MEAN  ANO 
LARGE  LONG  95TH  XILt 

HEAN  0 XO 


REGRESSION 

VALUE 


OEVIATION  BETWEEN 
REGRESSION  VALUE 
ANO  95TM  XltE 
0 XO 


OEVIATION  BETWEEN 
SUBGROUP  MEAN  ANO 
REGRESSION  VALUE 
D XD 


7<,. S3  75,58  1.T5 

179.09  174.79  ,71 

143.70  144.19  .49 

132.76  132.82  ,0fc 

127.  78  127.52  -.  76 

lit  . 32  109.67  -.6  = 

«3.92  83.11  -.61 

91.  75  91.44  -.  31 

52.51  52.21  - . 3 c 

36.58  36,04  -.54 

9t.dl  89.71  -1.10 

79.  12  77.93  -1.22 

36.96  3o,ll  -.45 

■>7.  51  47,00  -,<=1 

65. 55.45  -.01 

46.  7.  45.37  -.  37 

66.20  6J.19  -.Pi 

26.  79  25 . 1 J -1,66 

22.  23  21,45  -1,78 

31.  *.0  10.64  •,  7t 

29. 9o  28.61  -1.3S 

39.52  38.63  -.  89 

45.  65  ,4.65  -.61 

36. 01  3,, 14  -.87 

119.2m  107.69  -1.60 

9'..  28  92.26  -2.w2 

9c. 91  95.49  -3.4? 

83.  32  80.76  -2,  56 

82-44  79,08  -4.35 

105-Ip  1J4.91  -1,1? 

loT.’-1  155.27  -.73 

Ml.u?  41.92  -.73 

3C.c?  29.66  -l.Ol 

28.  78  2 5.32  -.,6 

27,  13  25,66  -.4  7 

15.  85  15.56  -.29 

54.47  62. 7o  • 1, 7 i 

38,64  S7.76  -.86 

39,  22  37.79  -1,43 

22.84  22,02  -.82 

16.  80  15.65  -.96 

41.68  39.90  -1,76 

36.  13  35,49  -.  64 

47,  31  45. 31  -2,  CO 

41.  53  39.34  -2,24 

53,  92  52,11  -1.  61 

46.  38  43.46  -1,  92 

41.  32  39. 4t  -1.9? 

28.79  27,44  -1.  34 

27,  52  24.51  -3,i. 

49. Sc  45.44  -1,1? 

56,93  53. 2C  -.73 

81.4o  78.55  -2.  93 

57.74  56.47  -1.27 

15.54  14.97  -.57 

15. 81  19.27  -.54 

15.78  10,49  -.29 

6,46  8,25  -.21 

19.87  19. ’9  -.48 

19.  04  18.65  -,39 


1.39  7<«.53  3,05 

.40  174,09  0.00 

•34  143.71  ,01 

.05  132.50  -.26 

-.20  127.06  -.72 

-.59  1C9. 1 j -1.22 

-.97  82.51  -1,41 

-.34  90.61  -1,14 

-•58  51.65  -.86 

-1.49  35.48  -1,10 

-1.2  3 89,63  -.96 

-1.57  78,04  -1.09 

-1.25  36. Gm  -.50 

•1.05  46.51  -1.00 

* . 03  55*04  -.42 

-.61  44.94  -«8C 

-.12  62.8m  -.36 

-6,60  25.13  -1.69 

-6.71  20.31  -1.92 

-2.49  39.  37  -1.03 

-4.72  28,22  -1,74 

-2,29  38.61  -.9? 

-1.78  44.93  -.72 

-2.56  74.12  -.89 

-1.49  107.32  .1.97 

-2.19  91.63  -2.45 

-3.56  95.54  -J.J7 

-2.1  7 80.  72  -2.60 

-3,51  76.61  -4,94 

-1.06  104.68  -1.35 

*.L4  166.53  -.47 

-1.79  40.67  -.98 

*3.42  29.42  -1.26 

•1.62  28.  00  -.  78 

-1.75  26. 50  -.63 

-1.85  15.55  -,3j 

-2.  73  62.  7m  -1.73 

-2. ’3  37.89  -.75 

•3.77  38.05  -l.l- 

-3.72  22,  i<  -.7(1 

-R.CO  15,7m  -1.06 

-4,45  39.83  -1.85 

-1.81  75. J1  -1,1? 

-4.41  45.31  -2.04 

-5.69  38.96  -2,63 

-3.47  52.  0m  -1.86 

-4.42  43.  34  -2.  04 

-4.66  38.98  -2.3m 

-4.89  27.21  -1.57 

-12.26  ?4. 3t>  -3.16 

-2.32  48.  25  -1.31 

-1.25  57.79  -1.14 

-3,73  79. 2o  -2.22 

-2 . ?5  56.31  -1.43 

-3.83  14,39  -.65 

*2.61  19.22  -.59 

'2.79  10. 42  -.36 

-2.51  8,22  -.24 

-2.45  19.37  -,50 

*2.49  18.47  -.57 


5.00  1,06  1.J9 

0.00  .70  ,4Q 

.00  .48  ,34 

-.20  ,37  .75 

*•57  .47  ,37 

-1.11  .57  ,52 

-1.71  .61  ,73 

-1.26  .84  ,92 

-1*67  ,56  1,06 

-J«lr  .*6  1.55 

-1.09  -.17  -.14 

-1.39  -.14  -.16 

-1.43  .07  .18 

-2.15  .5"  i.JR 

-•77  ,41  ,73 

*1.77  ,43  ,95 

-*57  .T4  ,54 

-6.74  ,83  ,13 

-9.46  .14  ,68 

-3,4i  ,27  ,38 

*6.18  .39  1.37 

-2.39  ,n4  ,09 

-1.59  -.00  -, 1 4 

*2.59  ,01  ,03 

-1.83  .36  ,14 

-2.b6  .43  .46 

-3.53  -.15  .,34 

-3.23  ,04  ,35 

-6.  30  ,58  ,74 

-1.29  ,23  ,?2 

-.28  -,2b  -.16 

-?.41  .25  .60 

*4.24  .23  ,79 

*2*79  .22  1.13 

*2.99  ,17  ,53 

*1.95  ,02  ,1C 

-2.7b  , P 2 .03 

-1.99  -.12  .,3, 

-3.07  -.26  .,68 

-3.16  -.12  .,54 

-0.7?  .11  ,63 

-4.65  ,08  ,19 

-3.21  .48  I.35 

"4.41  ,30  ,01 

-6.75  ,xa  ,99 

-2.61  ,07  ,13 

-4.71  .12  .28 

"6.01  ,43  1.06 

-5.79  ,23  .85 

'12.98  .15  ,63 

- 2. 7 1 , J 9 .38 

-1.96  .4?  , m 2 

”2.80  -.71  -.91 

•2.54  ,16  ,28 

-4.36  ,08  ,50 

* 3.  09  .06  .27 

-3.48  ,07  ,67 

*2.94  ,03  ,42 

-2.6"  ,0:  ,34 

-3,17  ,.f  ,95 


• TOTAt  CROUP  N = 1330,  LARGE  LONG  SUBGROUF  N = 55 
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TABLE  4 (cont'd) 


COMPARISON  OP  9BTN  PERCENTILE  VALUES  NItM  LARGE-LONG  SUBGROUP  VALUES  AND  LARGE  SHE  REGRESSION  VALUES 

1ST?  SURVfV  OF  ARMY  NOHtN  • 

NEIiMT  IN  KILOGRAMS  ALL  OTHER  NCASURNENT  VALUES  IN  CENTIMETERS 


DEVIATION  BtTNEEN  OEVIATtON  6ETNEEN  DEVIATION  BETNESK 

SUBGROUP  MEAN  AND  REGRESSION  VALUE  SUBGROUP  MEAN  ANO 


95TH 

LARGE  LONG 

BOTH  XILC 

REGRESSION 

ANO  95TH 

XUe 

REGRESSION  VALUE 

VARIABLE  NANC 

PERCENTILE 

MEAN 

0 

XO 

VALUE 

O 

XO 

O 

XO 

INSTEP  LENGTH 

IB.  55 

19.21 

••36 

•l.TT 

15,15 

-.66 

-2.62 

.12 

.63 

FOOT  LENGTH 

26.67 

It. 21 

•.26 

•1.01 

25.99 

-.66 

•1.06 

.21 

.61 

HEEL-ANKLE  CIRCUHF 

33.19 

J2.8S 

••66 

•1.33 

32.60 

-.69 

•1.69 

.09 

.19 

FOOT  RRIAOTH 

B.T3 

B.RB 

•.33 

•3.65 

9.36 

*.SS 

• 3.76 

.62 

.26 

HEEL  BRIAOTH 

t.s; 

A. 52 

•.30 

•6.66 

6.65 

-.37 

-5.76 

.07 

1.09 

FOOT  CIRCUMFERENCE 

26.52 

23. 56 

•.56 

•2.33 

23.96 

-.56 

•2.62 

.02 

.99 

INSTFP  CIRCUNFEREH 

H.M 

15,02 

-.66 

•2.16 

26.96 

•.7  i 

•2.69 

.60 

.32 

ANKLE  HEIGHT 

11.  ST 

11.  TB 

-.76 

•6.66 

11.62 

-.95 

-S.17 

.16 

1.69 

SPHVRION  HEIGHT 

?•  36 

6,63 

•.51 

-2,66 

6.65 

-.69 

-7.22 

-.02 

-.26 

• TOTAL  GROUP  N • 1331.  LARGE  LONG  SUBGROUP  N • IS 
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TABLE  r; 


CtV'PtimoN  Of  9lM  KENCENIIlt  V11UC9  XII  h XHAU.-1N011  »ll»G»OUI>  VAUtfl  1N0  *H»U  tt  I ZK  <UG«1  *1 1 ON  IILIIEO 

1 46/  1UNW*  Of  t lur  f Lt  IN6  *t*90NNf  l • 


XtlGMt  IN 

A JtQGMNi 

III  OlMLX 

NtlllffHtNt 

mold  in 

CfNlINtUXl 

I 

Oi V 1 1 1 1 ON  StlNtCN 

or  o i * 1 1 in 

otixrtN 

ermtioN 

01 1 xf  En 

5U9G4QUX 

na in  and 

I'&XrSlION  VAl.UK 

SUHG90U* 

N£1N  1NU 

SIM 

f MAkl  9M04I 

4IM 

XILt  AtGxrSSION 

1NO  9TM 

XILf 

»rr.*f*9I0N  VAl.UK 

IHMIU*  N1H  HtNCINTIU 

Mt  AN 

1) 

xn 

VAMIK 

0 

xo 

fl 

XO 

XEIGMl 

0.9.54 

• 1.41 

•t.b» 

• i,  ji 

63.94 

0.00 

0.00 

•7.01 

-1,11 

MElGHf  rillfUNtl 

lof. ji 

tkl.ti 

-1.41 

•1.16 

I6f .« 

I.Oo 

0.00 

-1.41 

-1.16 

JJ.  is 

J1.91 

».M 

JJ . 1 f 

fl.41 

f.  11 

Jk,  If 

44 

-1,4? 

r.xi"  5IXNGTM 

kA.  ik 

91 . TO 

6,  1m 

IJ.  ’4 

60.  91 

• « 4 1 

17.91 

.74 

.44 

crmtciif.  mei&mi 

Iki.n.) 

IA0.61 

-t.'lf 

-l.lf 

Ikf.bf 

.lk 

.1" 

- , ,C6 

-I.k7 

1C  GOHlON  M[ I0HI 

1 3i « t. 

I 11.61 

-J.CI 

•1.46 

us.  9: 

.14 

.1? 

- .74 

-1,49 

HiSIUU  HEIGHT 

11k.  49 

lOJ.k’ 

-l.k’ 

-1  . If 

tC.Of 

.77 

. Jl 

•1  .bk 

-1.4N 

SI  H ION  MflGNl 

10.  IS 

14. bk 

*.9k 

• , 6 1 

is.  If 

.71 

. .1*  - 

•1.71 

•1,47 

ft»(;inioN  MtiOMi 

M.5k 

• 1.79 

* , 4 4 

-.kf 

fj.kl 

.94 

1.97 

-.7k 

- 7 . 4 f 

"jl/HNASlI  KN1LC  MG  Ml 

i jg. 7* 

Ilk, 90 

■t.If 

•1,  Jl 

1 36, 2t 

-.06 

-.0  6 

- ,’f 

-1 .76 

NIMCU  Mtl&Ml 

IJO.  SO 

111,01 

- 1 . 1 J 

• • 9k 

171.  Jl 

* k 1 

. Jk 

• S.41 

-1.74 

XA  (31  MI-OMHMAlION 

91.  fl 

41,  If 

-,9<l 

• > 60 

49.6k 

.11 

,*1J 

- t,»? 

*1.49 

JllOCKlitAU  MI 

101.  JA 

1x1, f A 

- 1 » i r 

•1  . I" 

111. 14 

.kl 

.kf 

- .*4 

-1,94: 

Murtocx  mucmi 

11.  Ok 

If  .00 

-.kk 

•.91 

RJ.40 

.14 

1.0) 

• t.  If 

-1,41 

TXUGMfNICKION  mom  I 

49.  It 

19  , kk 

-,  k f 

-,6k 

17,1k 

• 41 

1.06 

..  ,kS 

- 1 « 6f 

GLUT  t Ik  fUMJH  (Mil 

fk.fcf 

fk.J’l 

• • Js 

• . * 1 

79,91 

,41 

l.’S 

-j  .71 

•l.’l 

CXfllCM  MJi&Ml 

f«.  Jf 

fl,  *1 

•»  l)k 

•.6* 

74.63 

1.74 

1.4s 

-1.J4 

•1.66 

»»l;it*  I Of  MEtl.Ml 

kill. 

k 1 , lk 

16 

-.  JJ 

k9,  09 

.14 

1.1? 

-.71 

-I.A6 

AME’  Ct»C  mEIGm! 

k 9 . 1,0 

k4  « kl 

-.  IS 

-.34 

kb,  1 k 

• kl 

l.SA 

-.46 

•1  ,k6 

f I CI’JL  AK  M!  IGmI 

ao.  7J 

kO.lk 

-.0  4 

*,J1 

kO.  74 

.96 

l.’f 

-,6k 

-1.40 

CAL  x ML  I GM  T 

n.  -»i 

IJ . 19 

. Jf 

t.tk 

IJ.i  J 

,17 

7.91 

- , 1*4 

-l.kO 

ANALf  ML IGMI 

1?.  oc 

1J.  *0 

. n 

4.46 

17.11 

,1b 

6.U 

-V.I7 

-.93 

SI  1 1 IMG  HAIGHT 

»S.  tk 

11. kt 

. Jk 

.11 

• 1.46 

.if 

,4f 

»,kf 

-»4k 

t*t  ML  If, >1  r /SI  I I I MG 

ffi.  IS 

fb.61 

,4J 

.61 

f7.fi 

1.01 

i.a: 

- ,94 

-.7  2 

MlflSMOUl  '(IN  mi/si  i 

60  . 4*1 

00.70 

• 111 

.09 

• 1.  10 

.17 

l.k  * 

* A i * 

•1,  11 

ACHlblON  m-CMI/SII 

H ■ .s 

96.  fl 

.kf 

47.  bk 

1.  10 

J.OJ 

-.44 

•1.57 

ftll'M  MLSI  MGI/SIT 

ZO.  4k 

ii.U 

J.6  8 

If. 9! 

JJ.91 

f.41 

17. It 

-,fcl 

• h In 

ANCt  MrlOMT/SIII-f, 

91,  »J 

91.  JJ 

* . !>  1 

-l.M 

41.91 

.74 

» k 

* 1,4, 

MO f C 1 1 M L MGMI/SI  f 

kO.  Ik 

kO.AJ 

» J '1 

.47 

fcP,  40 

.14 

7.1' 

» , 4 s 

•l.lk 

lllflTOCA-XMCf  LMGIM 

90.  "4 

94.9k 

-.91 

* ■ 4 J 

4b. kf 

. Jf 

, It 

‘*,11 

•1.49 

'lUlICtCA-IWklUAk 

kl..  It 

kb.  11 

.Of 

.09 

kb. 17 

. 1*. 

1.1- 

-,1k 

-1.41 

xCXM.ilJlCP  C I P l V L 

It.  4’ 

If . II 

. fs 

k , fc  4 

17.76 

1.71 

6.4. 

-,fc9 

•?  .ik 

‘SMOUldt  A-tlflOM  LlM 

IJ.  If. 

II.  fl 

.14’ 

, If 

13.  13 

.67 

1.4S 

- ,6* 

-t.6k 

»C«OMl(lM.fcA!1I*U  l 

30.  lb 

10.  M 

.1' 

.»! 

H.43 

.’7 

7.  kf 

-.41 

-J.07 

• fllM-HfclSI  UfNGtM 

77.  'I 

77.14 

. 16 

.kf 

Jl.  76 

.46 

1.9s 

’ -.H 

-l.kl 

PA  'If  All  - Si  H ION  CM 

7k.  4' 

k . f 3 

.14 

.41 

J9.71 

• bf 

7.61 

-.'I 

*7.37 

njOG-Gflf  LENS!  M 

37.  91 

37.7  k 

. 1* 

.k* 

13.14 

.40 

1 , 4 4 

-.45 

-1.1* 

• mumm-i  i ••  ieacm 

Tit  If 

74.3k 

t.  1 f 

l.Sb 

79.  b» 

1.91 

7.3*' 

- ,6k 

-.94 

ImUMI’-TI"  K"CM/*U) 

S f . 76 

Si,  OJ 

1 . if, 

1 .1  i 

Bk,  b f 

’.kl 

J.  I1- 

-s.Ck 

•1.75 

SLtdV  I NS  E AM 

kk.  «| 

kl  , 1 I 

4 V 

l.f* 

k6,  74 

l.l* 

J.0-. 

- ,46 

• 1 .kb 

MIACI  i,M|*L  04 1 AO I M 

Jf . kf 

11.19 

1 . »f 

1.74 

19.  Ok 

1.17 

k , 0 J 

-.1* 

-.74 

‘irmiou  n*tAt»iM 

kk,  11 

kk  , 44 

• 9k 

1.  JO 

k».  If 

1.76 

7.7 1 

-.77 

•l.b? 

r M.S*  *k£AOIM 

79. kf 

?1.1f 

.e»i 

t .kT 

I". 61 

l.lk 

1.71 

-,6k 

-7.17 

kA  I i 1 itf  ,)lM»0XOM"M 

Jf,  l" 

Jf  . 14 

.'•f 

fl,  JO 

l.  V 

1.97 

•»  4fc 

Ml  ,44 

Mifil'IMAtf.  MCAUIM 

to,  kk 

J4.19 

.fi 

J.f  1 

71,1k 

l.kt 

l.bk 

- » 76 

- I.’l 

Mil'  <■  >1  A'llM 

17.74 

IJ.  Jf 

.rt 

,s»» 

J7.11 

.4* 

1.1  * 

-.41 

•1.47 

M|P  ' '-fAiLlM  S I ’ I "(, 

U,  10 

lk.  16 

Ci 

-.  (0 

Ik. 10 

.7  k 

7.  If 

-.’k 

-’.14 

1 k,  ,»:»*.  MX  1IM  DOML/X 

0.  kl 

b." 

.4  * 

*.kf 

6.  75 

.7b 

1,1k 

-,s. 

-.  i'i 

'(,'10',  Ok'IlM  lONf/t. 

6 . *i,' 

>1,  f k 

» * 

• A 

*.  1 > 

6.  '6 

.7k 

1.4 

-.f  1 

-.71 

1 »A<"vF"|XM  IN'UI  •• 

kf.  If 

k'l.SI 

l.lif 

1 1 

*,(  , 1*. 

7. 6" 

•it  3 

•1.5’ 

. f , n f. 

»<4  r !«"J|M  I(IN‘./4 

u. 

l.kj 

. 1 > 

1 . 

M,  k 7 

• ’ 4. 

is 

- • 4 , 

I'M,1  "-T"llM  MONl  /l 

4.  ’<• 

1 . *( 

. r 

1 .'  1 

‘J.k* 

. Jf 

*.  1* 

- »i* 

•m;*, t ilmtm 

‘1.  Ik 

f.'.l’ 

t . 6 f 

f ? . b f 

1.3* 

4,  «• 

-’.*1 

WA  I > * OMIM»0*I»'M,,*L 

to.  M 

l l.llf 

. " 

’.** 

JS.J1 

l.k* 

G.  If 

* , 4 f 

• l.k. 

.'lull'  *;  I5PIM 

7» . 't 

,*  l . 1 k 

, ••  * 

J . S 4 

fl.  Ik 

1.11 

4,  J 

• J.  H 

'MIGI  ,1‘AXAXtt  Ml 

lk,  J9 

Ik. *11 

.« i 

k , 1 k 

l»  ..V 

. 4 J 

b,  1' 

-.’4 

•1.67 

nrr.K  1*:  -MAAIMUM 

19.  Ik 

14., ’1 

, M. 

?.f  1 

'6.  If 

t.  J* 

I,  16 

-.7" 

-,4» 

•MUOL  •’*  Cl«oOM“GL 

10S. k^ 

191.1 J 

.9  1 

.61 

IIS. 14 

J,  kl 

J.  7* 

-!.»» 

• l.  '1 

1 ”IHC  Af  icu 

If.  kf, 

1 1 . f 1 

1.V*. 

1 .kl 

44,4* 

».n 

J.  1.3 

-I.S7 

•1.44 

'■  H r j i C 1-UJ“A  'VlCt 

If  , >1 

11,  f • 

1. 11’ 

1,  JS 

41.67 

«.t 

J,  1- 

•1.4’ 

•?.l« 

■ *' 

» ■•'OO1*  *1  « 0 

kjr,  SMALO  SMI»LI  .Otl.klHM’  f,  • 

Ml 
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TABLE  5 (cont'd) 


COMPARISON  OF  5TH  PERCENT  lit  VALUES  NITM  SHALl-SHORI  SUBGROUP  VALUES  AND  SMALL  SUE  RiG*rSSlON  VALUES 

1967  SURVEY  OF  USAF  FLYING  PERSONNEL  • 


VARIABLE  NANC 

calf  cilcuhf/right 
calf  CUCUHF/LEFT 
ANKLE  CIRCUNF~£NC: 
SCVE  CIFCUHF£R£SCt 
BICEPS  C-£XT?nd/RT 

■’IC-PS  C-cXT£nO/iT 
BICEPS  C-FitX-CQ/RT 
BICEPS  C-FlFXEO/lT 
EL  BON  CIR-EXTENOEO 
ELBON  CHC-FLEXEO 

LOnCR  API  C-EXTCND 
LONER  AM  C-FLExtO 
“•1ST  CIRCiJHF-ENCE 
SLVE  L/S»INE-SCVE 
SlV*  1/SPlNf-ElBON 

SLVE  I/SPINE-NRIST 
ANTERION  NECK  IGTN 
POSTERIOR  NECK  lTm 
SHOULDER  LENGTH 
OELTOIO  ARC 

INTERSC  VE 
INTERSCVE  HAXINUN 
NAIST  FRONT*OHPH"N 

crotch  lgth-on»m~n 

NAIST  BACK-ONPHL-N 

foot  length 
INSTEP  LENGTH 
FOOT  BREADTH 
PALL-OF-FOOT  CIRC 
INSTEP  CIRCUHF-NCE 

HEEL  CtRCUHFER-NCt 
fll-NAliroiAR  BROTH 
IAT"L  HALLEOLUS  HT 
HEO“L  HALLEOLUS  HT 
HANO  LENGTH 

paln  length 

HANO  8R/HETACARPLE 
hang  brth  at  thuhb 
HAND  C/HETACARPALE 
hand  c rouno  Thuhb 

HAND  THICK /MET  A- 3 
HE AO  CIRCUMFERENCE 
SAGITTAL  ARC/INION 
MINI  HUH  FRONT L ARC 
8ITRAGI0N-C0R0NAL 

BITRAGN-HIN  FRNTAL 

bitrag-n-subnasale 

bitragion-hcnton 

bit-subhanoibular 

BITRAG“N-POSTERIOR 

HEAD  LENGTH 
HE AO  OIAGNL/HENTQN 
HO  OIAG/IHION*NOSE 
FAR  BREAOTH 
EAR  LENGTH 

EAR  L ABVE  TRAGION 
HEAD  BREAOTH 
HA XI HUH  FRONTAL  8R 
BITRAGION  BREADTH 
81 ZYGOMATIC  BR“OTH 


STM 

PERCENT  K £ 

33.  R” 

tj.  a 

?r.42 
43.  Tj 
26.  36 

2(.  Sr 
29.  '9 

28.49 

25.  36 

26.  h7 

25.  «1 

27.25 
It.  19 

25.49 
56.  h2 

B5.2C 
5.49 
It.  99 
14.  61 
13.69 

32.52 
56, 5B 
36.93 
63.56 
42.10 

25. 13 

16.25 
8.39 

22.91 
23.  63 

31.66 
6.72 
6.16 
7.64 

17.79 

9,97 
8.24 
9.  Hi 
20,  94 
24.06 

2.42 

55.23 
31.97 

12.  32 
33,68 

29.  19 

27.62 

30.63 
26.40 
27,21 

18.77 
24.38 

28.23 
3.  32 
5.92 

2.  46 
14.73 

10.67 

13.  35 
13.  39 


1 KILOGRAMS 

all  other 

NEASURHENT 

values  In 

CENTIMETER 

$ 

deviation 

1 BFTNEEN 

deviation 

TNEtN 

DEVIATION 

WP£N 

SU3GR1UR 

“r  An  ANO 

•EGRsSSIDN  VALUE 

SUlr»?0*»P  m 

SHALL  SHORT 

5th  xii1- 

:gaession 

AND  STH 

TILE 

PcGRrS8I08  VALUE 

if  An 

c 

to 

VALUE 

0 

TO 

O 

V) 

3h.1T 

.67 

1.96 

34.35 

1.38 

3.6s 

-.f  7 

•1.9* 

33.95 

. 7‘ 

».l  5 

34,57 

1.32 

3.8.' 

-.6' 

• l.  17 

23.91 

.49 

2.33 

21.09 

.67 

3.19 

-.19 

9C 

4h.’7 

.32 

.73 

45.23 

1.46 

3.27 

-1.16 

-7.61 

T9.  Ou 

1.  04 

’.71 

26.59 

1.62 

5.65 

-.88 

-7.1* 

27.66 

1.  31 

h , 7 2 

26.16 

1.61 

5.73 

-.33 

• 1.17 

29.97 

. £2 

•>,05 

’f  . 5 i 

1.44 

,1  o .* 

-.61 

-7. 

29.6? 

1.13 

3.e2 

*9.93 

1.4H 

4.81 

-.31 

-l.ni* 

25,69 

.31 

1.19 

26,  03 

• 6r 

2.49 

-.34 

• 1,  31 

26,93 

• 4l 

1.59 

29.46 

1.51 

3,41 

-.58 

-1.9C 

26.27 

.46 

1.74 

26.58 

.75 

2.61 

• 1,1.1 

27,76 

.51 

1.83 

28.12 

.87 

3.11 

• 1,37 

16.64 

.4* 

2.69 

16.70 

.51 

3.03 

-.rt 

• , J4 

76.64 

1.15 

4.33 

26.  93 

1,HH 

5.34 

-.2* 

-1*07 

56.50 

. It 

• 14 

57,23 

.61 

1.41 

- . T ’ 

-1.79 

64,64 

*,  *6 

-.66 

85.82 

.62 

.72 

-1.1* 

•1.40 

8.16 

2.69 

32.90 

8.19 

’.TO 

32.98 

-.0. 

*•03 

13.97 

2,  4o 

18.95 

12.91 

2.  32 

* 8. or 

.18 

1.19 

15.6! 

l.lil 

6.43 

15.76 

1.17 

7.41 

-.16 

-1.09 

14.75 

.66 

*»  83 

14.86 

.99 

6.64 

-.13 

•.14 

36.46 

3.96 

19.85 

36.7b 

4.24 

11.54 

-.28 

-,7d 

57,  >2 

.64 

1.13 

56.05 

1.4T 

2.54 

-.6’ 

• l,4S> 

37.76 

.85 

2.25 

38.16 

1.23 

3.23 

-.’8 

• 1.01 

64.34 

.78 

1.21 

T5.h7 

1.91 

2.92 

-1.13 

•1.74 

43,75 

.65 

1.4* 

44.36 

1.2* 

2.68 

-.68 

•l.**4 

25.61 

.46 

1.89 

25,56 

.45 

1.75 

.04 

.14 

16.75 

. 5s 

’.65 

18.73 

.4* 

2,57 

.*2 

9.22 

.23 

2.46 

9.  31 

.32 

3.41 

-.09 

23,38 

.47 

2.00 

23.56 

.65 

2.75 

-.18 

•.76 

24.19 

, 36 

1.50 

24.33 

.5" 

2.54 

-.13 

-.54 

31.83 

.17 

• f»** 

’2.02 

.36 

1.13 

-.19 

6.91 

.19 

2.79 

f .94 

.22 

3.22 

-.04 

••5** 

6.49 

.33 

5 .04 

6,.  59 

.43 

6.51 

-.10 

*l.5« 

8.07 

.43 

5.  33 

8.  11 

.47 

5.84 

-.54 

-.54 

18.67 

.26 

1 . 5h 

10.20 

.41 

2.23 

-.13 

-.*0 

10.23 

.26 

2. NT 

If. 33 

. 3b 

3.47 

-.10 

-.93 

6.54 

.30 

3.47 

6.53 

.29 

3.  38 

.01 

,1C 

9.67 

.26 

2.66 

9.73 

.12 

3.24 

-.06 

-.60 

2". 59 

,5* 

2.66 

20.65 

.61 

2.95 

-.08 

-.31 

24.60 

.54 

2.21 

24.60 

.54 

2.21 

-.00 

-.30 

2.67 

.25 

9.32 

2.67 

.25 

9.21 

.04 

.13 

56.27 

1.04 

1.84 

56.47 

1.24 

2.19 

-.2* 

•.  U 

34,21 

2.34 

6.65 

34.  14 

l.'  7 

6.66 

• U7 

• 71 

13,36 

1.03 

7.70 

13.36 

1.06 

7.94 

-.03 

-.76 

34. 63 

1.15 

3.31 

35.01 

1.33 

3.79 

-.16 

-.50 

29.96 

26.64 
31.41 
29.51 

25.65 

19.46 

24.69 

21.48 

3.63 

6.25 

2 <92 
15.31 
11.36 
13.90 
13.67 


.77 

.92 

.76 

1.11 

1.44 

.69 

.51 

1.25 

.31 

.33 

.34 

.56 

,49 

.55 

.46 


2.56 

3.24 

2,46 

3,77 

5.02 

3.54 
2 • C 3 
5.63 
8.65 
5.34 

12.10 
3.62 
4,31 
3.  96 
3,44 


36.15 

26,57 

31. 50 
29.66 
26.73 

19.51 
26.96 
21.46 

3.69 

6.37 

2.67 

15.36 

11.37 
13.92 
13.69 


.96 

.95 

.93 

1.26 

1.52 

.74 
• 6U 
1.23 
.37 


.39 

.63 

.50 

.57 

.50 


3.19 

3.34 

2.94 
4.39 
5.27 

3.79 

2.41 

5.72 

10.06 

7.95 

13.61 

4.06 

4.37 

4.10 

3.56 


-.19 

-.03 

•.15 

-.16 

•.09 

•.95 

•.10 

.02 

•.06 

-.12 

■.05 

•.04 

•.01 

•.02 

•.92 


-.62 

-.10 

-.47 

-.55 

-.27 

-.26 

-.39 

.12 

-1.57 

-1.94 

•1.75 

-.27 

-.96 

-.13 

-.14 


• TOTAL  GROUP  N * 2420,  SHALL  SHORT  SUBGROUP  N * 6i 
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TABLE  5 (cone I’d) 


COMPARISON  Of  5TM  PERCE NT  lit* VALUES  WITH  SMAt.  l-SHORT  SUBGROUP  VALUES  AND  SMALL  SIZE  REGPESSI ON  VALUES 

1967  SURVEY  Of  USAf  PLYING  PERSONNEL  * 


weight  in 

KILOGRAMS 

ALL  OTHER 

MEASURHENT  VALUES  IN 

CENTIMETERS 

OEVIATION  BETWEEN 

OEVIATION 

BETWEEN 

OEVIATION 

BETWEEN 

SUBGROUP 

MEAN  AND 

REGRESSION 

VALUE 

SUBGROUP 

mean  ano 

5TH 

SMALL  SHORT 

5TM 

BILE 

REGRESSION 

AND  STM 

XI L E 

REGRESSION  VALUE 

VARIABLE  NAME 

PEPCENTILE 

MEAN 

O 

7.0 

VALUE 

D 

7.0 

0 

7.0 

WAIST  C1R-OmPHAL"N 

75.  76 

77.23 

1.R7 

1.90 

79.5b 

3.50 

4.78 

-2.33 

-3.02 

WAIST  CIR-OHPH/SIT 

75.  36 

77.38 

2.0  2 

2 . bl 

79.81 

4.45 

5.57 

-2.43 

-3.14 

°UTT  OCK  C.IRCUMf  "-CE 

*9.74 

89.7b 

-.04 

-.05 

91.40 

1.66 

1.62 

-1.71 

-1.99 

'•UTTrCK  GIPCU“/SI1 

71  . 9? 

97.26 

. 29 

• jO 

99.23 

2.26 

2.28 

-1.9’ 

-2.03 

Vc  R T ICAl  trunk  CIR 

lib. 69 

154.19 

-2.46 

-1.59 

157.22 

.57 

.37 

-3.03 

-1.97 

v-ri  trunk  cir/sit 

15l.  J7 

146.69 

-l.f  8 

-1.13 

151.14 

.77 

.51 

-2.45 

-1.65 

SCROTALL-ANT  waist 

25.  V 

26. ?R 

l.OR 

3.90 

26.57 

1.37 

5.  If 

-.3? 

-1.73 

•jrROTAL»-A  WAIST/5 

It.  7' 

23.81 

l.l  a 

4.52 

24.01 

1.20 

5.32 

-.20 

-.85 

SCRTL-SUPRArTt.Rr.Li. 

67.  47 

63.61 

. 34 

.53 

64.61 

1.14 

1.76 

-.80 

-1.26 

SCRTu-SUPKST<NLr/S 

‘if.  n 

59.53 

. 74 

1.24 

60.  Ob 

1.27 

2.11 

-.5? 

-.89 

9CRU-ANT  iCYf  LVL 

ko. 

49 . 4fc 

. it 

1.6  5 

50.25 

1.  35 

2.69 

-.8’ 

-1.69 

sen l -a:t  s«-r*  L/S 

•.3.  76 

45.06 

1. 

2. a* 

45.69 

1.93 

4.22 

-.6’ 

-1.41 

SCRTL-A  MIJSHOOLOR 

71.41 

’1.18 

-.2’ 

-.32 

72.43 

1.02 

1.41 

-1.25 

-1.75 

SCRTl-A  HUSHlOR/S 

67.  94 

67.09 

. 05 

■ r 7 

66.22 

1.16 

1.74 

-1.1’ 

-1.69 

SCROTALf-PST  WAIST 

3C.  56 

32.  JS 

1.47 

4.59 

32.66 

2.08 

6.38 

-.61 

-1.91 

SCPTL-WAIST  OVR  BK 

’ 7 . 76 

39.22 

1.4/ 

3.76 

39.73 

1.97 

4.95 

-.49 

-1.25 

SCROTAlt-P  WAIST/S 

Jl.  44 

3 3.80 

2.  36 

6.99 

34.17 

2.73 

7.96 

-.37 

-1.08 

SCRTl-WAIST/OUTT/S 

JR.  79 

35.93 

2.14 

5 . 6 0 

37.14 

2.35 

6.32 

-.20 

- . 55 

SCROTAlE-CERVICALE 

76.  lR 

76. 2C 

.06 

.'■» 

77.46 

1.34 

1.73 

-1.28 

-1.69 

SCROTALfc -CERVClE/S 

77.  JR 

76.26 

.44 

• 6b 

79.43 

1.59 

2.91 

-1.16 

-1.48 

SCRTL-PS’  SCYE  LVL 

56 . 77 

57.15 

.Of 

1.64 

58.16 

1.69 

3.25 

-1.91 

-1.76 

SCRTL-PST  SCYE  L/S 

56.  '6 

59.79 

1.3’ 

1.72 

60.66 

1.92 

3.16 

-.89 

-1.49 

SCRTl-P  MinSHOULOR 

76.  75 

76.62 

-.13 

-.17 

79.94 

1.19 

1.49 

-1.33 

-1.69 

SCRU-HUSHlO  OVR  0 

84. 74 

84.69 

-•  Ca 

-.(5 

65.97 

1.21 

1.44 

-1.28 

-1.51 

SC-UL-P  NOSHLUR/S 

6C  • 4R 

81.01 

.57 

.7b 

61.95 

1.51 

1.B4 

-.94 

-1.16 

SCSI L-hLSMLO  0 9/S 

ar.  Si 

82.9* 

. 22 

.26 

63.91 

1.33 

1.59 

-1.1? 

-1.35 

UPPER  THIGH  CIRCUM 

51.56 

52.69 

1.  37 

2.59 

53.97 

2.45 

4.53 

-1.08 

-2.33 

upocc  thigh  c/sit 

50.79 

51.77 

.96 

1.69 

53.00 

2.21 

4.17 

-1.23 

-2.37 

KNCi  CIRCUMFERENCE 

35.  38 

35.46 

. 08 

.23 

35.97 

.59 

1.65 

-.51 

“1.44 

KNEE  CIP.CUT'CE/SIT 

35.97 

36.  «6 

.T9 

.24 

36.47 

.50 

1.36 

-.42 

-1.16 

TIGONIAL  breadth 

IT. 63 

11.2’ 

• 6C 

5.36 

11.37 

.74 

6.49 

-.13 

-1.19 

EAR-TO-fAo  BREADTH 

17.54 

18.40 

. tb 

4.15 

18.43 

.89 

4.82 

-.18 

HIOCULAf  breadth 

6.  41 

9.91 

.6b 

6.67 

9.01 

.60 

6.71 

-.00 

— . 03 

INTEPPUPILLARY  3RD 

5.69 

6.09 

• Rf 

6.62 

6.  15 

.46 

7.46 

-.05 

-.90 

INTERUCUlAR  3R"0TH 

2.  as 

3.25 

.37 

11.3? 

3.26 

.38 

11.62 

-.01 

-.34 

NOSE  BREADTH 

3.  i: 

1.44 

.34 

9.82 

3.47 

.37 

10.72 

-.03 

-1.00 

LIP  LENGTH 

4.  6.' 

5.12 

.62 

10.15 

5.13 

.5’ 

10.31 

-.01 

-.18 

PA®  PROTRUSION 

1.65 

2.10 

.45 

21.55 

2.09 

.44 

21.17 

.01 

4 .48 

SUBNASAlE-NASAl  RT 

4.51 

4.99 

.46 

9.62 

5.01 

.50 

9.95 

-.02 

-.’7 

PMIlTRUP  LENGTH 

1.1? 

1.55 

.41 

26.65 

1.51 

.39 

25.64 

.02 

1.63 

ud-to-lip  length 

1. 37 

1.78 

.71 

39.79 

1.73 

.66 

36.29 

.04 

2.43 

•1PUTCN-SU3NASAlc  l 

b.  95 

6.71 

. 6’ 

9.66 

6.71 

.66 

9.87 

• # f c 

-.01 

MENTON-NASAL  root 

11. 44 

11.65 

.61 

5.24 

11.71 

.67 

5.70 

■•Oft 

-.49 

OLABtlLA-TO-VERTEX 

7.  71 

a. 97 

1.  26 

14.17 

9.15 

1.44 

15.  76 

• • 1 A 

-2.01 

•iasm  ROOT-TO-VP.T  * 

9.  25 

1J.33 

1 .C8 

i:  .49 

*r.5i 

1.26 

11.95 

: -#17 

-1.65 

xTRNL  CAnThUS-VRTX 

It.  71 

11.52 

.61 

7.12 

11.72 

1.01 

8.59 

-•2C 

-1.73 

PRONASAlE-TO- VRTX 

13.91 

14.23 

1.22 

a.57 

14.45 

1.44 

9.9’ 

-#22 

-1 .56 

SUBN AS AlE-TO- VRT  X 

1 4 . 4? 

15.60 

1.17 

7.50 

15.74 

1.31 

8.  34 

-•1*. 

-.91 

STOHON-TO-VERTEX 

lb.  7u 

17.87 

1.17 

6.32 

17.99 

1.25 

6.96 

-•1? 

-.69 

menton-to-vertex 

21.07 

22. "9 

1.02 

4.62 

??.  23 

1.21 

5.42 

-•I** 

-.64 

TRAGION-TO-VERTfX 

12.42 

13.11 

.69 

5.25 

13.21 

.79 

5.98 

-.10 

-.78 

GLAOELLA-TO-RALL 

19.26 

19.68 

.62 

3.12 

19,9b 

.70 

3,5  3 

— •C6 

-.42 

NASAL  ROOT-X.O-WALL 

19. 11 

19.74 

.6’ 

3.17 

19.79 

.68 

3.45 

-•Cf> 

-.29 

XTRNL  CANTHUS-WALL 

16.  7t 

17.52 

• 62 

4.69 

17.51 

.81 

4.65 

• "1 

.94 

PPUNASALE-TO-WALL 

21.  39 

22.23 

• 6** 

3.78 

32.25 

.86 

3,66 

-•?? 

-.98 

SU9M  ASA IE-T0” NAll 

19.67 

20.65 

.98 

4.75 

20.59 

.92 

4,47 

• 06 

.29 

HP  PROMIN"CE-WALL 

1«.  71 

29.64 

1. 13 

5.43 

20.74 

1.93 

4.95 

• 11 

.51 

CHIN  PPOMINCE-WALL 

16.  17 

19.97 

1.25 

6.26 

19.93 

1.21 

6.06 

• 04 

• 21 

tragion-to-wall 

9.  29 

19.30 

1.01 

9.65 

1*.  19 

.90 

8.34 

•11 

1.18 

* total  GROUP  N.  = 242C,  SMALL  SHORT  SUBGROUP  N * 61 
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TABLE  6 


COHPSRISON  OF  SSTM  PfRCENUU  Vll  UU  WITH  L»KGE*LONr,  SUBGROUP  VALUES  AN ) LARGt  SIZE  RIG*ESS10N  VAt  UFS 

19»T  SURVEY  OF  USAS  FLYING  PC«SONN|L  ♦ 

HEIGHT  IN  KtLOGRAHS  All  OTHER  hEASUE HtiNT  VALUFS  IN  CENTINSURS 


OE  VI AT  ION  9ETWICN 

orvmtON 

BE  THE IN 

OEVIITION 

SITNCEN 

SUBGROUP 

hcan  ants 

REGRESSION  value 

SUBGROUP 

HEIN  ANO 

SSTh 

large  long 

9«TH 

XILE 

REGRESSION 

ANO  SSI H XUE 

REGRESSION  VALUE 

VAAIABL;.  NAME 

PEACtNT  It  1 

HYAN 

0 

XO 

VALUE 

0 

XP 

0 

XO 

WIGHT 

SS,  TO 

S3. IF 

i.ST 

i « A 1 

SS.Ff 

1.00 

o.ar 

i.SF 

i.Al 

HfluHT  TSTATURi.) 

1ST. AS 

US, ss 

• OS 

.AT 

1 IF.  AS 

0.03 

0.00 

.SS 

.AT 

AGE 

Ai.SS 

sc.oj 

-li.st 

•At. S3 

so. Fa 

-11.A8 

•3S.AA 

-.A3 

-i.i’ 

GRIP  STRENGTH 

AS.SA 

A*.  3T 

-T.1S 

-11. S3 

Si.Tl 

■F.il 

-11. ss 

.03 

S 

CCRVICALt  HEIGHT 

1AU  TS 

lAi.Si 

.TT 

. a r 

1A1.FF 

.Oi 

.01 

.AA 

ACROHION  HEIGHT 

ISA* T» 

HS.AS 

.so 

.ss 

ISA.  At 

.OS 

. OA 

.ST 

.S3 

RA,)l»U  HEIGHT 

TiO.h' 

lil.SS 

.S' 

.AA 

ns. st 

-.ii 

-.18 

.FA 

.Ai 

STYLION  HtIGHT 

SJ.ii 

S3 . ?? 

-.  PC 

-.00 

Si. AS 

-.FA 

-.or 

.FT 

.TS 

OACTYllON  HtIGHT 

FJ.  .V 

Ti.TT 

».sr 

• . AS 

Fi.  0A 

-U1A 

•USB 

.A  F 

.Si 

SUPNASTiRNAlt  HGH T 

ISA. AS 

1SS.3S 

• Sa 

• AS 

ISA. S3 

.OF 

.OA 

.8’ 

.SA 

N I pp  L 1 HEIGHT 

138.  IT 

TTS.SI 

. ah 

.31 

IJF.Si 

-.SG 

-,A0 

.S3 

,T1 

HA  I ST  Ht-OHPHALlON 

HA.  It 

113. »a 

-.ST 

-.»  1 

113. AA 

-,8S 

-,?s 

.iF 

.IA 

II IGCSl S T At  T HT 

UT.  TO 

1 IT  , a T 

*.1T 

*«  IS 

11A.F0 

-.SO 

-.A3 

.33 

.is 

HUT T OCK  HtIGHT 

ST.  SO 

SA , SA 

• , As 

■.SA 

TA,  S 1 

*.ss 

•1.03 

.AS 

• AA 

UOCHANtPRlON  MGHT 

Ui.iA 

1 OJ , AA 

-.Si 

-.81 

100.33 

-1.03 

-UOb 

• il 

.it 

GLOTTAL  FURROW  muT 

ST.  ST 

ST.iC 

-.AT 

-.TY 

SA.  81 

•U  OF 

-l.iA 

.AP 

,4b 

IROTCH  HilGHT 

Si.  03 

SO.  TA 

•l.iT 

•t.Alt 

SO,  Al 

-t.Ai 

•USA 

.IS 

.10 

PATELLA  TOP  HEIGHT 

Kg.  Oh 

SA.Aa 

-.IP 

-.S3 

SA.  TS 

-.AS 

•U1S 

.IS 

.IT 

KNEF  CISC  HEIGHT 

S3.  SK 

ST  • AA 

-.At 

• . i T 

S3,  3A 

-.SS 

■UII 

.13 

.34 

HULAR  HEtf.HT 

AT. A’ 

aY.Ia 

-.AS 

*1.03 

Ai.03 

-.ss 

•t.iS 

.10 

.1! 

lAtF  HtIGHT 

39.38 

SA.AA 

*.  A ? 

•l.M 

38.  SS 

-.81 

•3.  33 

.iF 

.Ft 

ANKLE  HEIGHT 

tS.TS 

14. SF 

-Hi? 

•S.3A 

1A.SF 

-i.ii 

-8.  JS 

-.00 

•»0l 

sitting  HEIGHT 

S».  »A 

S8.1S 

-.At 

* . A 1 

SF.SS 

•l.Bl 

•t.OJ 

.AO 

.At 

LYE  MCIGHI/SI TYING 

AS.  It 

AS.  AS 

•«  AA 

-.TT 

SA.  is 

-Uii 

-USA 

.AA 

.TS 

HIOXHOULOER  HT/SIT 

AS.iJ 

AS.  AS 

-,3a 

-.AS 

AS.ii 

-,  SA 

• U A 1 

.Ai 

.SO 

ACROHION  HUGMI/SIT 

AS,  IS 

As.il 

•iff 

-1.C3 

AA.  AS 

-UTS 

-l.SP 

.SA 

,3a 

TlSTOH  REST  HGY/SIT 

TS.Sa 

>A.S« 

♦i.SS 

-s.ao 

?A,S1 

• T.  0 3 

•11.4? 

.AT 

U Al 

KNEE  ME  ItiHT/S l TT **G 

SS.SA 

SS.SA 

-.or 

-.00 

SS.FB 

*.fA 

•.At 

.iA 

.40 

POPLITEAL  HGHT/SIT 

AT.  AA 

aA.  TA 

-.  Tt 

-l.so 

aa.so 

• . SA 

-i.OF 

,?A 

.SI 

HUTTOCK-KNIE  LNGTM 

ElA,  BA 

AA.SII 

-.  PA 

-,PS 

AA.  AA 

*.  Ji 

-,»s 

.io 

.40 

MUTTOCK-POPt ITT  At 

SA,  All 

Sa.IS 

-.AT 

- . T A 

S3.  SS 

-.Al 

-uti 

.is 

* JS 

ACRH-OK  EP  CIR  l VI 

it. St 

iS  . AO 

-.SI 

-i  .AO 

iP,  30 

-Uil 

•I.S" 

.30 

1 .AT 

SHOULOl  R-tLITOW  LTH 

3S.  SI 

IS.  SO 

-.SI 

- , « 3 A 

38.  IT 

-.  AO 

-UFF 

.IA 

• A3 

ACROHlON-SAOTALt  L 

JS,  TT 

ss.  is 

*.AS 

-i.tr 

3S«  03 

-.  Fa 

-i.ii 

.IS 

.43 

TL ROW-WE 1ST  LENGTH 

li,  It. 

SI. ST 

-.S3 

-1 . AS 

31.FS 

-.SF 

•l.FS 

.SA 

.13 

RAOI  At  * -STYLION  LH 

?S.?A 

iS  • TO 

-.SA 

- 1 , A F 

tt.  A? 

-.Ai 

-i.lS 

.0« 

.30 

EtfiOH-GRIP  LENGTH 

JT.SC 

S’. so 

*•  A. 

*t.t» 

3F.  il 

-.  AA 

- U F 1 

.Pi 

.Os 

THUHO-TIP  RTACH 

ST,  3’ 

ss.ss 

- 1 . SA 

•1.83 

AS.  13 

•USA 

-i.is 

.38 

.AA 

THUH8-TIP  R"3H/<TJ 

ST,  TS 

SS.  SA 

-i.  l .T 

-i.  FA 

SA.FO 

-F.SS 

•i.F.V 

.AA 

.AS 

SLEEVE  INSCAN 

«?.  SA 

SI,  AO 

” 1 • AA 

-i.so 

SU  3 T 

-Utl 

-i.SS 

.OF 

.14 

OlACRONlAl  BRtAOTM 

AS.  SA 

Ai.  TS 

-1.13 

-i.AS 

4i.«« 

-Uil 

-J.Oi 

.1* 

.30 

HOELlOIO  OKt  AOTH 

Si.bl 

ST. TO 

-.SI 

-UFA 

susa 

-Ull 

•i.is 

.iO 

.30 

I'HtST  BREAOTH 

JA.  AS 

st 

-i.ii 

-3.1A 

JS.iS 

-uii 

-3.AA 

.IS 

.to 

WAIST  iSKOTh-ONPh"N 

SS,  Ji 

34.  IK 

-« TT 

-t.  r a 

3A,  li 

-.so 

-I.4A 

.13 

,3S 

BICRISTALT  BRLAOTH 

n.?s 

S0.3T 

— « SA 

-t.Ai 

30.il 

-l.Oi 

-3.SS 

.IF 

• SS 

HIP  BRrAJTH 

31,  AT 

SS.SA 

-.33 

-.St 

JF.Of 

-,5« 

- U AS 

.ii 

.SI 

HIP  BREADTH  SITT"G 

ai.  ta 

At, 38 

-,  38 

-.S3 

At. 00 

-,FO 

♦U  FI 

• 3i 

.TO 

Et HON  BROTH  GONE/R 

F.A8 

t.as 

-.IS 

-i.SF 

F.  AA 

-.iA 

-j.io 

.OS 

• At 

ELBOW  BPlTti  HORf/t 

r.tr 

T.  AS 

-.18 

-i.A3 

F.  AA 

- . it 

-i.*F 

.13 

.AI 

F-ARH-F  "ARH  TR”OTH 

AC.  AS 

S3. SO 

-i.to 

*3,S8 

SI.  TT 

-i.SS 

•A.  03 

.is 

• A3 

KNcC  OR"OEH  HONE /R 

TP.  TA 

to.ss 

-.  1A 

-t.»» 

10. S3 

-.31 

“USS 

.IS 

• A3 

KNEE  OR"OTH  UONE/t 

IP,  TT 

10. SA 

-.IT 

-l.A? 

10. S3 

-.io 

-l.SA 

.03 

.Ii 

CHEST  OfPTM 

?T.  Tt 

iA.il 

-.90 

-3.3S 

3A.A8 

-1.03 

-3.0A 

.13 

.AS 

HA  1ST  OEPTh-OHPm”N 

ib.  IT 

iA.83 

-i.is 

-S.1T 

iA.Ai 

•l.  AS 

-A.  OA 

.ii 

.SA 

BUTTOCK  DEPTH 

ii.AS 

TA. AS 

-.  Si 

-3.PF 

iA.AA 

-1.01 

-3. OF 

.IS 

.TS 

THIGH  CLEARANCE  HT 

IS.  SA 

13  • is 

-,ss 

-3.0  3 

18,  OA 

-.FS 

-A. 33 

.iJ 

l.iA 

NECK  CIRC  -NAUMUH 

AT. A3 

SO.  AS 

-.ss 

-I.A1 

AO.  SS 

-l.iA 

-3. OF 

.to 

• AA 

SHOULOE  R CIRCUWCC 

1 if.  A3 

tit .or 

-l.FA 

-1.3S 

tiS.AA 

-i.ts 

-l.FS 

.AA 

• 30 

CHEST  CIRC  AT  SCYE 

lit. aS 

nous 

-i.ii 

-i.Pl 

10S. 83 

-i.Ai 

-i.SS 

• AO 

.30 

chest  CIRCUHF"ENCt 

EJS.  H? 

10a .AA 

-i.FS 

-i.M 

10A.S1 

-t.si 

-t.F3 

.13 

.11 

2 A 


• TOTAL  AROUP  N » I4i0 


LAHGf  LONG  SUBGROUP  N * NO 


->»/***. 


i 
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TABLE  6 (cont'd) 


comparison  of  9»th  percentile  values  with  large-long  subgroup  values  and  large  size  regression  values 

1967  SURVEY  OF  USAF  FLYING  PERSONNEL  • 

HEIGHT  IN  KILOGRAHS  ALL  OTHER  NEASURHENT  VALUES  IN  CENTIMETERS 


VARIABLE  NAME 


95TH 

PERCENTILE 


DEVIATION  BETWEEN 
SUBGROUP  MEAN  A NO 
LARGE  LONG  95TH  XlLE 

MEAN  0 XD 


OEVIATION  BETNEEN 
REGRESSION  VALUE 
REGRESSION  ANO  95TH  XILE 
VALUE  0 XO 


DEVIATION  BETWEEN 
SUBGROUP  MEAN  ANO 
REGRESSION  VALUE 
0 XO 


CALF  CIRCUNF/RIGHT 

NO.  99 

60.19 

-.  6L 

-1.90 

39*  69 

CALF  circumf/left 

AC. 63 

39.90 

-.73 

-1.86 

39#  65 

ANKLE  CIRCUHF-ENCE 

26.97 

26.06 

-.51 

•2.16 

23*  89 

SCYE  CIRCUMFERENCE 

92.98 

51.75 

-1.23 

-2.39 

51*86 

BICEPS  C-EXTENO/RT 

36.69 

33.  >2 

-1.07 

•3.18 

33*36 

BICEPS  C-EXTENO/LT 

36.31 

33.26 

-1.05 

•3.15 

33*02 

BICEPS  C-FLEXEO/RT 

36.60 

35.56 

-1.04 

•2.92 

35*27 

BICEPS  C-FLEXEO/LT 

39.93 

36.98 

-.95 

-2.7? 

34*  67 

EL BOH  CIR-EXTENOEO 

30.11 

29.71 

-.60 

•1.36 

29*92 

ELBOH  CIRC-FLEXEO 

36.20 

33.39 

-.81 

•2.62 

33*16 

LONER  ARM  C-EXTENO 

30.63 

39.17 

-.66 

•1.52 

29*  96 

LOHER  ARM  C-FLEXED 

32.66 

31.78 

-.66 

-2.08 

31*63 

HRIST  CIRCUMF-ENCE 

19.23 

18.73 

-.50 

-2.66 

16*56 

SLVE  L/SPINE-SCYE 

31.66 

30.65 

-1,01 

•3.31 

30*15 

SLVE  L/SPINE-ELBOH 

69.83 

66.62 

-.61 

-.63 

64*14 

SLVE  L/SPINE-HRIST 

96.78 

96.56 

-.22 

-.2? 

96*  09 

ANTERIOR  NECK  LGTH 

11.09 

8.55 

-2.50 

-29.29 

6*56 

POSTERIOR  NECK  LTH 

16.16 

13,66 

-2.50 

-18. 37 

13*52 

SHOULDER  LENGTH 

16.76 

17.66 

-1.12 

-6.37 

17*46 

OELTOIO  ARC 

16.26 

17.23 

-1.03 

•6.01 

16*96 

INTERSCYE 

66.97 

69.85 

-6.12 

-10.08 

41*  04 

INTERSCYE  MAXIMUM 

66.59 

65.57 

-.98 

-1.69 

65*  39 

HAIST  FRONT-OMPH-N 

66.16 

63.65 

-.53 

-1.22 

42*  6* 

CROTCH  LGTH-OMPMmN 

78.22 

76.87 

-1.35 

-1.75 

76*33 

HAIST  BACK-OMPHL"N 

50.93 

69.87 

•1.06 

-2.13 

49.57 

FOOT  LENGTH 

29.05 

28.6" 

-.37 

•1.29 

28.56 

INSTEP  LENGTH 

21.37 

21.02 

-.35 

•1.65 

20*91 

FOOT  BREADTH 

10.61 

10.31 

-.36 

-2.92 

10*26 

BALL-OF-FOOT  CIRC 

26.  98 

26.27 

-.71 

-2.7  0 

26*24 

INSTEP  CIRCUMF-NCE 

27.80 

27.32 

-.  68 

-1.76 

27.19 

HEEL  CIRCUMFERENCE 

36.  31 

36.15 

-.16 

-.64 

36.  02 

BI-MALLEOLAR  BROTH 

7.98 

7,76 

-.26 

•3.09 

7*74 

lat-l  malleolus  ht 

7.95 

7.56 

-.  61 

-5,  39 

7*51 

HEO-L  MALLEOLUS  HT 

9.51 

9.06 

-.67 

-5.21 

9*05 

HANO  LENGTH 

20.50 

20.07 

-.63 

-2.14 

20*06 

PALM  LENGTH 

11.75 

11.36 

-.61 

-3.62 

11#  J5 

HANO  BR/NETACARPLE 

9.61 

9.60 

• .21 

-2.  28 

9#  30 

HANO  BRTH  AT  THUMB 

11.03 

10.75 

-.28 

-2.59 

l(i,  7 j 

HANO  C/HETACARPALE 

23.16 

22.67 

-.67 

-2.  t-7 

22*  54 

HANO  C ROUNO  THUMB 

27.61 

27.16 

-.67 

-1.72 

27.01 

HANO  THICK/META-3 

3.12 

2.88 

-.24 

-8.21 

2.87 

HEAO  CIRCUMFERENCE 

59.93 

58,69 

-1.24 

-2.11 

56*66 

SAGITTAL  arc/inion 

37.  36 

35.26 

-2.  10 

*5.97 

35. 18 

MINIMUM  FRONT L ARC 

16.91 

13.85 

-1.06 

-7,6  4 

13#  84 

BITRAGION-CORONAL 

37.86 

36.58 

-1.26 

-3.43 

36*56 

BITRAGN-MIN  FRNTAL 

32,66 

31.36 

-1. 10 

-3.52 

31,  51 

BITRAG"N-SUBNASALE 

30.99 

30.07 

-.92 

-3.06 

30*13 

BITRAGION-NENTON 

36.  71 

33.85 

86 

-2.54 

33*66 

9IT-SUBMAN0I8ULAR 

33,  oG 

32.68 

-1.  12 

-3,44 

32*44 

BITRAC’N-POSTERIOR 

32.11 

30.52 

-1.59 

-5.21 

30*25 

HEAO  LENGTH 

21.00 

20.30 

-.70 

-3.44 

20*26 

HEAO  01 AGNL/HENT ON 

26.89 

26.27 

-.62 

-2.76 

’6*  2b 

HO  01  AG /INI ON- HOSE 

23.55 

22.65 

-1.  10 

-4.90 

22*46 

EAR  BREAOTH 

6.  31 

3.92 

-.39 

-10.01 

3*  91 

EAR  LENGTH 

7.  32 

6.88 

-.6, 

-6. ''8 

6.06 

EAR  L ABVE  TRAGION 

3.65 

3.02 

-.43 

-14,28 

* » 31 

HEAO  BREAOTH 

16.52 

15,93 

-.59 

•3.70 

15*8? 

HA XI HUH  FRONTAL  8R 

12.  37 

11.83 

-.54 

-4.55 

11*06 

BITRAGION  BREAOTH 

15.  18 

16.62 

-*5o 

-3.  82 

14,  63 

8I2YG0MATIC  9R"0TM 

16.09 

16.61 

-.48 

-7,27 

14,  61 

-1.10 

-2.75 

.30 

.74 

-.98 

-2.48 

.25 

.63 

-.68 

-2.83 

.16 

.67 

-1.10 

-2.11 

-.14 

-.27 

-1.31 

-3.93 

.24 

.72 

-1.29 

-3.92 

.25 

.74 

-1.33 

-3.78 

.29 

.82 

-1.26 

-3.63 

.31 

.89 

-.59 

-1.99 

.18 

.62 

-1.02 

-3.06 

.21 

.62 

-.65 

-2.17 

.19 

.64 

-.81 

-2.56 

.15 

.48 

-.65 

-3.51 

.15 

.83 

-1.31 

•4.34 

.30 

.99 

-.89 

-1.39 

.48 

.75 

-.69 

-.72 

.47 

.49 

-2.47 

*28.82 

-.03 

-.36 

-2.62 

-19.35 

.11 

.32 

-1.28 

-7.34 

.16 

.90 

-1.28 

-7.52 

.24 

1.41 

-3.93 

-9.58 

-.19 

-.46 

-1.16 

-1.77 

.1* 

.27 

-1.30 

-3.02 

.76 

1.75 

-1.89 

-2.47 

.54 

.71 

-1.36 

-2.73 

.29 

.59 

-.49 

-1.72 

.12 

.42 

-.46 

-2.21 

.12 

• 85 

-.35 

-3.41 

.05 

.48 

-.74 

-2.82 

.0  3 

.12 

-.61 

-2.25 

.13 

.48 

-.29 

-.80 

.13 

. 3b 

-.24 

-3.11 

.00 

.32 

-.44 

-5,  8u 

.03 

.38 

-.46 

-5.12 

-.01 

-.09 

-,44 

-2.22 

.02 

.98 

-.40 

-3.53 

-.81 

-.39 

-.31 

-3.29 

.39 

.98 

-.33 

-3.12 

.05 

.51 

-.60 

-2.68 

.13 

.69 

-.60 

-2.22 

.13 

.48 

-.25 

-8.5b 

.01 

.33 

-1.27 

-2.16 

.03 

.35 

-2.18 

-6.21 

.08 

.22 

-1.07 

-7.70 

.01 

.95 

-1.28 

-3.49 

.02 

.95 

-.95 

-3.0C 

-.16 

-.50 

-.86 

-2.84 

-.06 

-.22 

-.85 

-2.52 

-.01 

-.32 

-1.16 

-3.57 

.04 

.13 

-1.86 

-6.16 

.27 

.89 

-.74 

-3.66 

.04 

.21 

-.63 

-2.  39 

.01 

.93 

•1.09 

-4.36 

-.01 

-.94 

-.40 

-10.19 

.01 

.16 

-•  4T 

-6,93 

.04 

.52 

-.44 

-14,66 

.01 

.33 

-.66 

-4.  97 

.36 

. 36 

-.51 

- 4 • 3 V 

-.0  3 

-.24 

-.66 

-3.79 

-.00 

-.93 

-.48 

-3.29 

,Z' 

.3? 

♦ total  GROUP  n = 2420  i LARGE  LONG  SUBGROUP  N - 9r 
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TABLE  6 (cone I’d) 


COMPARISON  OF  95TH  PERCENTILE  VALUES  HITH  LARGE-LONG  SUBGROUP  VALUES  ANO  LARGF  SIZE  REGRcSStON  VALUES 

1967  SURVET  OF  USAF  FLYING  PERSONNEL  * 


WEIGHT  IN  KILOGRAMS  ALL  CTMEk  MEASUPMENT  VALUES  IN  CENTIMETERS 


XVIAUON 

BSTNEEN 

DEVIATION 

9ETWECN 

ofviatiqn 

9ETHEEN 

SUBGROUP 

It  AN  A NO 

REGRESSION  VALUE 

SUBGROUP 

NrAN  ANO 

95TH 

LARGF 

LONG 

95TH 

XILE 

REGRESSION 

ANO  45TH  XILE 

REGRESSION  VALUE 

VARIABLE  name 

PERCENTILF 

NFAH 

O 

7.0 

VALUE 

O 

XO 

0 

XO 

WAIST  CIR-OHPHAL"N 

iat.03 

97, 

55 

•2.50 

-2.55 

06.92 

-5.11 

-3.71 

.6? 

.65 

WAIST  C IR-ONPH/St  T 

100.16 

96. 

78 

-3.  38 

-3,59 

96.26 

-3.90 

* 5 . i t» 

.52 

.55 

BUTTOCK  CIRCUMF"CE 

187.45 

107. 

50 

-.  35 

-.32 

106.91 

-1.05 

-.97 

.69 

.65 

BUTTOCK  CIRCUM/SIT 

119.29 

118. 

18 

-1.11 

-.95 

117.20 

-2.19 

-1.T8 

.98 

.03 

VERTICAL  TRUNK  CIR 

ISO.  J2 

181. 

*9 

1.27 

.79 

t’9.91 

-.51 

-.23 

1,68 

.93 

VERT  TRUNK  CIR/SIT 

173. JO 

173. 

33 

.1? 

.06 

172.35 

•«  86 

-.50 

.99 

.57 

SCROTALE-ANT  WAIST 

31.95 

33. 

72 

-1.23 

-5.00 

30.57 

-1.56 

•5,05 

.25 

.61 

scrotall-a  waist/s 

24.  31 

27. 

01 

-1.3C 

-4,81 

26.95 

-1.37 

-5.10 

.07 

.26 

SCRTl-SUPRASTERNLE 

7L,  69 

7*. 

57 

-.12 

-.16 

73.57 

-1.22 

-1.67 

1.1" 

1.56 

SCR’ „-SUPRSTRNLt/S 

66.62 

68. 

11 

-.51 

-.75 

67.29 

-1.33 

-1.97 

.62 

1.29 

scrtl-ani  scye  lvl 

99.  26 

38. 

71 

-.53 

-.93 

57.66 

-1.6" 

-2.78 

1.06 

1.81 

scrtl-ant  scye  l/s 

93.59 

52. 

17 

-1.32 

-2.52 

51.  36 

-2.11 

•5.10 

.79 

1.31 

scrtl-a  hioshoulor 

83.72 

*3. 

61 

.09 

.11 

82.  76 

-.96 

-1.1b 

1,0* 

1.26 

scrtl-a  HOSHLOR/S 

77,86 

77. 

45 

-.52 

-.55 

76.77 

-1.09 

•1.52 

.67 

.87 

scrotale-pst  waist 

50.25 

38. 

52 

-1.83 

-5,77 

38.  39 

-1.66 

•5.  66 

.63 

,16 

scrtl-waist  ovr  BK 

57.75 

59. 

75 

-2.  00 

-4.2  6 

55.  85 

-1.9J 

-5.15 

-.11 

-.23 

scrotale-p  waist/s 

51,67 

39. 

15 

•2,54 

-6.56 

39.  21 

•2.5b 

•6.27 

-.07 

-.16 

SCRTL-WAIST 'BUTT/S 

55.  J7 

52. 

36 

-1.99 

-5.70 

52.18 

-2.19 

-5.  18 

.19 

.56 

scrotale-cervicale 

89.22 

88. 

53 

-.69 

-.78 

68.26 

-.96 

•1.09 

.20 

.31 

SCROTAlE-CERVCLF/S 

91.12 

90. 

17 

-.85 

-.95 

89.92 

•1.10 

-1.23 

.2* 

.28 

SCRTL-PST  SCYE  LVL 

68.99 

66. 

80 

-1.29 

-1.93 

66.56 

-1,53 

-2.29 

.25 

.36 

SCRTL-PST  SCYE  L/S 

70.62 

69. 

07 

-1,55 

-2.25 

68,62 

-1.80 

-2.62 

.2" 

.36 

SCRTL-P  HIOSHOULOR 

92.15 

91. 

77 

-.38 

-.52 

91.24 

-.07 

96 

.59 

.3! 

scrtl-hoshlo  OVR  9 

96.55 

97. 

70 

-.67 

-.60 

97.5? 

-1.03 

-1.03 

.36 

.37 

SCRTL-P  HOSHLOR/S 

95.27 

93, 

65 

-.13 

-.67 

97.1  7 

-1.10 

-1.16 

.57 

.59 

SCRTL-HOSHLO  0 B/S 

96.15 

95. 

57 

-.56 

*,f  1 

95.11 

-1.05 

-1.09 

.56 

.58 

UPPER  THIGH  CIRCUH 

66.18 

65. 

20 

-.98 

-1.50 

65.55 

-1.73 

•2.b9 

.76 

l.l» 

UPPER  THIGH  C/SIT 

65.93 

65. 

17 

-.76 

-1.19 

63.52 

-1.51 

-2.22 

.6* 

1.01 

KNEE  CIRCUMFERENCE 

52.19 

51. 

87 

-.32 

-.76 

51,71 

-.54 

•1.15 

.16 

.36 

KNEE  CIRCUH"CE/SIT 

52,96 

52. 

71 

-.25 

-.56 

52.56 

-.50 

-1.18 

.23 

.69 

BIGONIAL  breaoth 

12.91 

12. 

15 

• • 7T 

-6.35 

12.15 

-.76 

-o. 

-.01 

-.10 

EAR-TO-EAR  BREAOTH 

20.20 

19. 

38 

-.82 

•5,23 

19.27 

-.93 

-5,82 

.11 

.57 

BIOCULAR  BREAOTH 

10.01 

9. 

30 

-.71 

-7,6$ 

9.34 

-.67 

-7.13 

-.05 

-.56 

INTERRUPULARY  BRO 

6,88 

6. 

36 

-.52 

-6.13 

6.50 

-.56 

-7.5$ 

-.05 

-.67 

Interocular  bwoth 

3.  8C 

3. 

37 

-.53 

-12.83 

3.51 

-.39 

•11.39 

-.05 

-1.29 

NOSE  BREAOTH 

5.05 

3. 

63 

-.51) 

-11.06 

3,62 

-.53 

*11.78 

.02 

.65 

UP  LENGTH 

5,85 

5, 

50 

-.56 

-8.21 

$.35 

-.50 

-9,31 

.05 

.99 

EAR  PROTRUSION 

2.76 

2. 

25 

-.51 

-22.73 

2,25 

-.52 

•23.13 

.01 

.25 

SU8NASALE-NASAL  rt 

5.75 

5. 

22 

-.92 

-9.87 

5,26 

-.56 

-9.05 

-.05 

-.76 

pmiltruh  length 

2.03 

1. 

50 

-.55 

•28,66 

1.61 

-.52 

-26.56 

-.03 

-1.75 

UP-TO-LIP  LENGTH 

2.33 

1. 

70 

-.63 

•36.70 

1,72 

-.61 

-35.08 

-.02 

-1.2" 

henton-subnasale  l 

7,78 

6 , 

97 

-.81 

-11.67 

7.10 

-.66 

•9,56 

-.13 

-1.93 

MENTON-NASAL  ROOT 

13.03 

12. 

20 

-.03 

•6.76 

12.30 

-.65 

-5.29 

-.17 

-1.50 

glabella-to-vertek 

10.90 

9. 

50 

-1.52 

-15.01 

9.59 

-1.50 

-16.01 

.06 

.66 

nasal  root-to-vrtx 

12.33 

11. 

06 

-1.27 

-11.59 

10.99 

-1.35 

-12.18 

.07 

.61 

XTRNL  CANTHUS-VRTX 

13.25 

12. 

23 

-1.02 

-0.35 

12.19 

-1.06 

•8,69 

.05 

.31 

PRON  ASA  Lt- TO- VRT  X 

16.61 

15, 

12 

-1.59 

-9.8  5 

19.03 

-1.58 

-10.50 

.09 

.60 

SU8N  ASALE-TO- VRT  X 

17.79 

16. 

59 

•1.30 

-7.88 

16.55 

-1.35 

-0,23 

.05 

.33 

STOHION-TO-VERTEX 

2C.03 

18. 

75 

-1.29 

-6.90 

10.75 

-1.29 

-6.87 

-.01 

-.03 

HENTON-TO'  VERTtX 

25.55 

23. 

25 

-1.20 

-5.15 

23.26 

-1.17 

-5.81 

-.03 

-.13 

TR AG ION-TO- VERTEX 

15.55 

13. 

70 

-.75 

•3.56 

17.69 

-.76 

-5.53 

.01 

.07 

GLABELLA-TO-HALL 

21.58 

29. 

78 

-.70 

-3.36 

20.  76 

-.72 

-3.55 

.02 

.09 

NASAL  ROOT-TO-WALL 

21.28 

20. 

56 

*.7J 

-3.51 

20.57 

-.71 

-3.5b 

-.01 

-.0$ 

XTRNL  CANTHUS-WALL 

18,86 

18. 

02 

• • 6 <* 

-5.65 

18.06 

-.78 

-5.29 

-.06 

-.33 

PRONASALE-TO-WALL 

23.88 

23. 

09 

-.79 

-3.51 

23.16 

-.73 

-3.17 

-.05 

-.23 

subnasale-to-wall 

22.26 

21. 

39 

-.07 

•5.05 

21,53 

-.83 

-3.69 

-.cs 

-.1$ 

LIP  PR0HIN“CE-WALL 

22.55 

21. 

63 

-.92 

-5.25 

21.63 

-.92 

*5.26 

.00 

.00 

CHIN  PROHINCE-WALL 

22.17 

21. 

11 

-1.06 

-5.01 

21.06 

-1.09 

•5.16 

.01 

.15 

TRAGION-TO-WALL 

11.53 

10. 

52 

-.91 

-8,65 

10.59 

-.95 

-8.91 

.03 

.25 

• TOTAL  GROUP  N « 2520,  LARGE  LONG  SUBGROUP  N * 90 


26 


TABLE  7 


COMPARISON  OP  STM  PERCENT  IIP  VALUES  NITH  SMALL-SHORT  SUBGROUP  VALUES  ANO  SMALL  SHE  REGRESSION  VALUES 

1960  SURVEY  OP  AIR  FORCE  NOMEN  • 


WEIGHT  IN 

KILOGRAMS 

ALL  OTHER 

NEASURNENT 

VALUES  IN 

CENTIMETERS 

STH 

SHALL  SHORT 

OEVIAT ION  BETWEEN 

SUBGROUP  MEAN  ANO 

STH  XI LE  REGRESSION 

OEVIATION  BETHEFN 
REGRESSION  VALUE 
ANO  StH  XILE 

deviation  bftmfen 

SUBGROUP  MEAN  ANO 
REGRESSION  VALUE 

variable  name 

PERCENTILE 

MEAN 

0 

XO 

VALUE 

0 

XO 

0 

XO 

HEIGHT 

46.40 

49.69 

-.71 

•1.59 

46.40 

0.00 

0.00 

-.71 

-1.91 

STATURE 

152, ST 

151.66 

-.91 

-.80 

152.37 

*.00 

0.00 

-.91 

-.60 

AGE 

It.  05 

22.84 

6.79 

20.97 

21.76 

3.73 

17.13 

1.06 

4.63 

STATURE i MAXIMUM 

152.94 

152.0? 

-.9? 

-.60 

152.99 

.95 

.04 

-.97 

-.64 

CERVICALS  HEIGHT 

1 SC. 30 

129.66 

-.64 

-.60 

130.39 

.05 

.04 

-.70 

-.54 

acromial  HEIGHT 

123,02 

122.29 

-.73 

-.59 

123.14 

.12 

.10 

-.64 

-.69 

SUPRASTCRNALE  HGHT 

123.43 

122.56 

-.87 

-.71 

123.47 

.04 

.04 

-.9* 

-.75 

OUST  POINT  HEIGHT 

110.04 

109. 71 

-.33 

-.30 

110.66 

.62 

.56 

-.94 

-.06 

MAI»T  height 

93.00 

92.67 

-.19 

-.21 

93.56 

.5? 

.55 

-.71 

-.76 

68UOMINAL  EXT  MGT 

06.  OS 

86.  ?7 

.21 

.24 

66.91 

.65 

.97 

-.64 

-.74 

TROCHANTERIC  HGHT 

T5.  T2 

76.01 

.29 

,38 

76.75 

1.03 

1.35 

-.75 

-.99 

BUTTOCK  HEIGHT 

T5.4J 

75.68 

.45 

,60 

76.43 

1.0Q 

1.31 

-.55 

-.7? 

GLUTEAL  FURROW  HOT 

66.  44 

66.95 

.51 

.77 

67.66 

1.22 

1.01 

-.71 

•1.06 

TI1IALE  HEIGHT 

36,  2w 

33.72 

.48 

1.24 

36,96 

.74 

1.89 

-.26 

-.66 

crotch  height 

60,  IT 

68.57 

.44 

. F 5 

69.04 

.91 

1.31 

-.46 

-.66 

ankle  Mt IGHT 

9.  1* 

13.54 

1.39 

13.21 

10,52 

1.37 

13.04 

.6? 

.20 

LAVl  MALLEOLUS  HT 

?.ao 

6.39 

.59 

9.25 

6.36 

.96 

0,76 

.03 

.92 

SITTING  HT (RELAXES 

TO.  91 

79. 7T 

.62 

1.03 

60.05 

1.14 

1.43 

-.32 

-.40 

SITTING  HEIGHT 

60.  43 

30.  87 

• 44 

.54 

81.33 

.90 

1.11 

-.46 

-.97 

iYE  HtIGHT iSI TYING 

66.  72 

69.64 

.92 

1.32 

69.90 

1.16 

1.69 

•»?6 

-.37 

mioshouloer  ht.sit 

53.  TJ 

54.25 

.52 

.96 

54.64 

.91 

1.66 

-.38 

-.71 

WAIST  HGHT, SITTING 

20.  4b 

21.72 

1.26 

6.78 

21.97 

1.51 

6.66 

-.*« 

•1.16 

EL  ROW  REST  HEIGHT 

16.  T1 

21.62 

2.91 

13.46 

21.70 

3.07 

14.09 

-.16 

-.73 

POPLITEAL  hfight 

37,96 

TO. 78 

.62 

2.13 

38.68 

.92 

?*37 

-.10 

-.15 

BUTTCCK-POPLlT"L  l 

43. .0 

43.96 

.51 

1.16 

44.25 

.60 

1.61 

-,?9 

-.67 

BUTTOCK-KNEE  LNGTH 

53.34 

52.82 

-.42 

-.79 

53.47 

.23 

.44 

-.65 

•1.23 

ACROHION-RAOI all  l 

20.  32 

29.32 

.70 

2.40 

29.02 

.70 

2.40 

• or 

.01 

rajiale-stylion  l 

21.15 

21.89 

. 74 

3.39 

21.68 

.73 

3.T6 

.01 

.04 

THUHP-Tio  REACH 

6T.6T 

69.63 

1.96 

2.61 

68.76 

2.09 

3. Of 

-.14 

-.20 

THUMB-T Io.fxTENOEB 

Tb.  n 

73,35 

2.3. 

2.98 

78,56 

2.57 

3.2b 

-.23 

-.29 

OVtRHt AO  REACH 

165.14 

185.53 

.34 

.16 

107.17 

1.98 

1.0b 

-1,6' 

-.It 

NECK  CIRCUMFERENCE 

31.  CO 

32.44 

1,  36 

4.18 

32.26 

1.18 

3.6b 

.17 

,54 

ShOUUJFR  CIRCUHFER 

92.62 

93.78 

1.1b 

1.23 

84.68 

1.98 

2, 1 G 

-.8' 

-.86 

CHEST  CIRC  AT  SCYL 

TO.  96 

06,44 

1.48 

1.69 

79.02 

2.0b 

2.63 

-.58 

-.73 

BUST  CIRCUMFERENCE 

61.  ol 

83,86 

2.26 

2.F9 

63.9b 

2.35 

2.8P 

-.18 

-.12 

CHEST  C 1ELOW  BUST 

67. 2J 

83.9' 

1.67 

2.42 

68,27 

2.04 

2.95 

-.36 

- , 55 

WAIST  C I RCUMFtRNCt 

59.50 

si. 03 

1.5s 

2.4b 

01.41 

1.91 

3.11 

-.41 

-.56 

ABQOMINAl  'XT  CIRC 

T4.  6T 

XT. 36 

2.2' 

2.69 

76.42 

3.59 

4,58 

-1.36 

-1.76 

HIP  C-7”"lLW  WAIST 

65. 15 

66,45 

.3* 

.41 

6b. 90 

1.8" 

2.07 

-1.45 

-1.69 

hip  c-«"”nLW  waist 

85.  64 

36.42 

.58 

• b7 

88.01 

2.17 

2. .7 

-1.63 

-1.65 

UPPEP  thigh  CIRCUH 

.0,  Xu 

53.07 

1.33 

?,bb 

51.01 

2.27 

4.45 

-.94 

-1.87 

KNcE  CIPCUMFERtNCE 

T?.  63 

33,07 

« ? 4 

.73 

33. b3 

• 8C 

2.39 

-.56 

-1.70 

CALF  CIRCUH,  RIGHT 

30.60 

31,34 

.74 

’.35 

31.67 

1.27 

3.96 

-.5' 

-1.70 

CALF  CIRCUH,  L'.t 

30,57 

31.27 

.7, 

2.25 

31.92 

1.35 

4.23 

-.65 

-2.07 

AN  \L I CIRCUHFERNCt 

19.  04 

19.53 

.54 

2.74 

19.88 

.84 

4.22 

-.3' 

-1,35 

V'RUCAl  trunk  C1R 

143.54 

1.3 , 64 

. n 

.21 

144,72 

1.18 

.81 

-.88 

-.61 

vertical  trk  C.SIT 

139,.  2 

139.66 

.24 

.17 

140,64 

1.22 

.87 

-.98 

-.70 

BUTTOCK  CIRC,  SIT 

90,  65 

91,26 

.44 

• 44 

9».»1 

1.56 

1.69 

-1.16 

-1.27 

scr-  gircumfer'nce 

33.  63 

3-.2T 

.66 

1.90 

34. KK 

.93 

2.69 

-.28 

-.82 

AXIllA«»  ARM  CIRC 

33.  69 

24,39 

l.C 

4.01 

25,  ' 3 

1.44 

5.70 

-.44 

-1.79 

oiceps  l, relaxed, r 

22.33 

23,2' 

« °x 

4,19 

23.59 

t*  3b 

5.7’ 

.,40 

-1.67 

biceps  f, flexed,  r 

33.  31 

24.  32 

1,01 

4. I' 

24, b9 

1.38 

5.59 

-.'7 

*1.52 

tllC'PS  C , RfcLA  XE3, L 

22.09 

23,11 

1.  G? 

4.42 

23.55 

1.4b 

b.  18 

-.43 

-1.67 

BICEPS  C, flexed,  l 

23.  QC 

24.03 

l.l' 

4.27 

24.  39 

1.39 

5.72 

-.'7 

-1.5' 

rL30W  CIRC,  flexed 

24. 15 

24.83 

.16 

2.75 

25.3  2 

1.88 

4.25 

-.39 

-1.56 

forearh  C,  RELAXED 

21.  29 

21.63 

. 34 

1.59 

21.99 

.’0 

3.19 

- . ?« 

-1.65 

FOREARM  C,  FlEXFD 

22.55 

23.  10 

.55 

2.37 

?3.  38 

.83 

3. >4 

-.26 

-1.21 

HR  1ST  CIPCUMF'RNCE 

13,  29 

14.1* 

.34 

2.48 

14.18 

, 3 9 

2.76 

- , P 5 

T’ 

riACROMIAL  BRcAUTh 

T3.  1» 

34.02 

,84 

2.47 

34.  ?b 

1.38 

3.15 

-.?*• 

-.7" 

‘IDELIon  BREADTH 

36,  2? 

33.52 

. 04 

1 . ' 4 

79.42 

1.20 

3,34 

- .51 

-1.55 

• total  group  n = i» or , stall  short  subgroup  n = -9 
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TABLE  7 (cont'd) 


COMPARISON  OF  STH  PlRCENTILE 


VALUES  WITH  SHALL* SHORT  SUBGROUP  VALUES  AND 
1V6A  SURVEY  OF  AIR  FORCE  WONEN  * 


SHALL  SIZE  Rt GRcSSION 


VALUES 


HCIjHI  in  KIlOGRAHS  All  QTHtR  NEASURMENT  values  IN  CENTIMETERS 


VARIABLE  NAME 

5TM 

PERCENTILE 

SHALL  SHORT 
MEAN 

DEVIATION  BETWEEN 
SUBGROUP  MEAN  AND 
5TM  XIlc 

O 7,0 

REGRESSION 

VALUE 

OEVIATION  BETWEEN 
REGRESSION  VALUE 
ANO  5TH  XILE 

O XO 

OEVIATION  8ETNFEN 
SUBGROUP  MEAN  ANO 
REGRESSION  VALUE 
O XO 

CHiST  3RLA0TH 

RUST  PT-BUST  PT  OR 
WAIST  BREADTH 

Hie  BREADTH 
THIGH-THIGH  8R.3IT 

25.  it 
16.  07 
21.22 
31. 55 
33.  84 

25.93 
17,38 

21.93 

32.  Oh 

34 , 64 

. 82 
1.31 
.71 
.49 
• 8C 

3.17 

7.54 
3.25 

1.54 
2.31 

26.16 

17.35 

22.07 

32.55 

35.40 

1.10 

1.28 

.85 

1.00 

1.56 

4.21 

7.36 

3,04 

1.09 

4,  hP 

-.28 

.03 

-.13 

-.51 

-.76 

-1.09 

.19 

-.61 

-1.60 

-2.19 

HUHEFAL  3REAOTH,  R 
HUMERAL  3PEADTH,  L 

fcnoral  ioeajth,  r 

FfHORAL  OREAOTH,  L 
chest  OFPTh 

E.64 

5.  oC 

7.  1« 
7.43 
2C.  85 

5.77 

5.73 

7.78 

7.77 

21.9" 

. 13 
.13 
.41 
.34 

1.  05 

2.22 

2.22 

5.14 

4.35 

4.81 

5,02 

5.79 

7.74 

7.76 

21.65 

.18 

.19 

.36 

.33 

1.00 

3.01 

3.20 

4.71 

4.31 

4.59 

-.05 

-.06 

.84 

.00 

.85 

-.02 

-1.01 

.4$ 

.04 

.23 

WAIST  Of  PTH 
ABDOMINAL  ext  OPTS 
BUTTOCK  OFPTH 

THIGH  CLcARANCf 
SHOULOER  LENGTH 

14.  7fc 
17,92 
ie.  41 
10.  42 
12.98 

15.43 

18.74 

18.99 

10.89 

13.85 

.67 

.82 

.58 

.47 

.87 

4.31 

4.38 

3,17 

4.  34 
6.30 

15.54 

16.66 

19.37 

11.02 

13.98 

.78 

.96 

.96 

.69 

1.00 

5,03 

5.10 

4.97 

5.42 

7.18 

-.12 

-.14 

-.36 

-.12 

-.13 

-.75 

-.76 

-2.00 

-1.14 

-.95 

NCCK-UUST  POINT  L 
STRAP  LENGTH 
IN’ERSCVE 

INTERSCVE,  MAXIMUM 
BACK  CURVATURf 

22.5? 
59. 17 
31.16 

4 3.  98 
37.57 

24.13 

61.  7b 
33.19 
46,07 

39.  17 

1.61 

2.59 

2.03 

2.17 

1. 8(1 

6.67 

4.20 

6.11 

4.72 

4.58 

23,95 

61.47 

33.36 

46.44 

39.66 

1.43 

2.30 

2.20 

2.54 

2.09 

5.98 

3.73 

6.60 

5.47 

5.27 

.18 

.39 

-.17 

-.36 

-.79 

.74 

.40 

-.53 

-.79 

-.73 

WAIST  BACK 

ANTERIOR  WAIST  LTH 
SLKEV:  1NSEAH 
SPINE-IO-SCVE  LGTM 
spine-to-flbow  lTh 

36.95 
30.  49 
40.21 
10.25 
49.  h3 

38. 11 
31.57 

Hi. 37 
19.65 
49.97 

1.38 

1.08 

1.14 

1.4C 

.54 

3,60 

3.43 

2.76 

7.11 

1.08 

36.41 

31.75 

41.55 

19.44 

50.22 

1.48 

1.26 

1.32 

1.19 

.79 

3.66 

3.96 

3.18 

6.12 

1.57 

-.1" 

-.18 

-.18 

.21 

-.25 

-.27 

-.56 

-.41 

1.07 

-.50 

SPINf-TO-WRIST  LTH 
HAND  LENGTH 

HAND  BREADTH 

HANO  CIRCUMFERENCE 
FOOT  Lf  NOTH 

FOOT  BRfAOTH 

HFAJ  LENGTH 

HE  AO  BREADTH 

HEAD  Ct®CUMFERENCE 
TRAGION-Too  head 

74,  18 
1E.9" 

6.9? 
16.  81 

22.  19 

8.02 

17.27 

13.54 

52.25 

11.56 

7h.6) 

17.36 

7.25 

17.51 

22.46 

8.42 

17.91 

14.28 

53.38 

12.42 

.45 
.46 
.33 
. 7G 
.27 

,4" 

.64 
.72 
1.11 
. 06 

.61 

2.67 

4.54 

3.97 

1.21 

4.75 

’.56 

5 , r 2 

2.  C9 
6.80 

75.02 

17.39 

7.24 

17.54 

22. 6K 

8.49 

17.98 

14.27 

53.66 

12.36 

.84 

.49 

.32 

.73 

.47 

.47 

.71 

.73 

1.41 

.80 

1.12 

2.64 

4.41 

4.15 

2.06 

5.54 

1.94 

5.10 

2.64 

6.47 

-.19 

-.01 

.01 

-.83 

-.20 

-.07 

-.07 

-.01 

-.30 

.06 

-.52 

-.17 

.11 

-.18 

-.89 

-.83 

-.40 

-.88 

-.56 

.45 

FCTOCANlHUS-TOP  MO 
PRDNASALE-TOP  HEAD 
SU  INASALE-TOP  heao 
STOMION-TOP  HEAD 
MENTON-TOP  HEAD 

1C,  36 
12.92 
14.17 
16.05 
20.09 

11.36 

14.33 

15.34 
17,29 
21.14 

1.00 

1.41 

1.17 

1.24 

1.05 

8,76 

9.  82 
7.60 
7.15 
4.99 

11.36 
14.29 

15.37 
17.26 
21.16 

1.02 

1.37 

1.20 

1.21 

1.07 

1.96 

9.56 

7.62 

7.02 

5,36 

-.02 

.04 

-.04 

.82 

-.62 

-.19 

.20 

-.23 

.14 

-.08 

TRAGION  TO  WALL 

ectocanthus-wall 

PRONASAlE  TO  WALL 
SUBNASALE  TO  WALL 

LIP  PROTRUS"N-WALL 

8,87 

14.91 

19.72 

18.  18 

17.72 

9,82 

15.82 

20.5b 

19.13 

18,85 

.95 

.89 

.84 

.95 

1.13 

9.69 

5.61 

4,09 

4.95 

5.90 

9.12 

15.65 

20.58 

19.13 

18.85 

.95 

.92 

.86 

.95 

1.13 

9.72 

5.76 

4.20 

4.97 

5.96 

-.00 

-.03 

-.02 

-.00 

-.00 

-sOl 

-.10 

-.12 

-.02 

-.00 

MENTON  TO  WALL 
SAGITTAL  CURVATURE 
BITRAGION-CORONAl 
biocular  breadth 
biauricular  broth 

16.  49 
32.41 
31.65 

8.  87 

14.  24 

17,84 

34.01 

33.28 

9.46 

15.51 

1.35 

1.61 

1.63 

.59 

1.  27 

7.55 

4.70 

4.91 

6.21 

0.17 

17.79 

33,99 

33.15 

9,46 

15.49 

1.30 

1.18 

1,50 

.59 

1.25 

7.28 

4.66 

4.5? 

6.25 

8.04 

.09 

.82 

.13 

-.00 

,02 

.29 

.05 

.40 

-.04 

.14 

bitragion  breadth 
BI2TG0MAT ic  broth 
bigonial  breaoth 
nasal  BPEAOTM 

LIP  LENGTH 

12.  09 
11.91 
9.26 
2.68 
3.70 

12.61 

12  « bC 

10,04 

3.16 

4.34 

.52 

.75 

.78 

.48 

.64 

4.15 

5.89 

7.81 

15.26 

14.76 

12.58 

12.58 

9.92 

3.15 

4.32 

.49 

.67 

.66 

.47 

.S? 

3,92 

5,34 

6.65 

14,96 

14.30 

.13 

.07 

.12 

.01 

.02 

.24 
.56 
! .24 

.53 

ME  NT  ON- SUBNASALE  L 

ME  NT  ON- SELL  ION  LTH 
SU9NASALE-SELLION 
ear  length 

EAR  BREAOTH 

4,  70 
9.61 
3.88 

4.  49 
2.41 

$.34 

10.38 

4.43 

4,99 

2.85 

.64 

.75 

.55 

.50 

.44 

11.97 
7,25 
12.43 
10.0  2 
15.51 

5.34 

10.30 

4.40 

5,04 

2.90 

.64 

.67 

.52 

.55 

.49 

11.97 

6,48 

11.86 

10.85 

16.69 

,»0 

.09 

.83 

-.05 

-.05 

.00 

.83 

.65 

-.91 

-1.66 

* TOTAL  GROUP  N » 190S i SHALL  SHORT  SUBGROUP  N « 59 


28 


'^m 


, k Ytf^-VC'fV*’  3*1 


TABLE  8 


COMPARISON  OF  95TH  PERCENTILE  VALUES  WITH  LARGE-LONG  SUBGROUP  VALUES  AND  URGE  SHE  REGRESSION  VALUES 


1968 

SURVEY  OF 

AIR  FORCE 

WONEN  • 

WEIGHT  IN 

KILOGRAMS 

ALL  OTHER 

HEASURMENT 

VALUES  IN 

CENTIMETERS 

OEVIATXON  BETWEEN 

DEVIATION 

BETWEEN 

DEVIATION 

BETWEEN 

SUBGROUP 

HEAR  ANO 

REGRESSION  VALUE 

SUBGROUP 

MEAN  ANO 

9STM 

LARGE  LONG 

95TH 

xile 

REGRESSION 

And  95TH 

XILE 

REGRESS  TON  VALUE 

VARIABLE  NAME  1 

percentile 

nean 

0 

xo 

VALUE 

D 

XD 

O 

XD 

HEIGHT 

7C.93 

7*  ,88 

1.95 

2.67 

70.93 

0.80 

ft. 00 

1.95 

2.67 

STATURE 

17*. 15 

172.69 

.54 

.31 

172,15 

0.00 

0.00 

.54 

.31 

AGE 

St.  63 

*6.32 

-12.31 

•46.78 

25.40 

-13.15 

-51.60 

.04 

3. IB 

STATURE,  MAXIMUM 

172.8* 

173.6* 

.60 

.35 

172.82 

-.80 

-.00 

.61 

.35 

CERVICALE  HEIGHT 

IAS. 41 

148.97 

.56 

.37 

168.35 

-.06 

-.04 

.61 

.41 

ACROHIAL  HEIGHT 

141,10 

141.50 

.40 

.28 

140.93 

-.17 

-.12 

.57 

.40 

SUPRASTERNALE  HGHT 

140.9* 

141.48 

.56 

.40 

140.85 

-.07 

-.05 

.63 

.45 

BUST  POINT  HEIGHT 

1*7.29 

126.56 

-.73 

-.58 

126.18 

-1.11 

-.08 

.38 

.30 

HA  1ST  HEIGHT 

107. 88 

197.71 

-.17 

-.16 

107.21 

-.67 

-.62 

.50 

.46 

ABOOHINAU  EXT  HGT 

100.7* 

100,00 

-.72 

-.72 

99.54 

-1.18 

•1.16 

.46 

.46 

TROCHANTERIC  HGHT 

49.  82 

89.33 

-.49 

-.55 

68.79 

-1.03 

•1.16 

.54 

.60 

BUTTOCK  HEIGHT 

89.18 

88.90 

-.26 

-.31 

88.20 

-.98 

-1.11 

.79 

.79 

GLUTEAL  furroh  hot 

79.40 

78.59 

-.83 

•1.03 

77.82 

-1.58 

•2.03 

.77 

.96 

TIBI  ALE  HEIGHT 

46.09 

45.66 

-.43 

-.95 

45.0  8 

-1.01 

-2.24 

,50 

1.27 

CROTCH  HEIGHT 

81.3* 

60.85 

-.03 

- « 65 

80.12 

-1.26 

-1.57 

.73 

.90 

ANKLE  HEIGHT 

13.6* 

12.05 

-1.57 

-13.03 

11.87 

-1.75 

-14,72 

.18 

1.40 

LATH  NALLEOLUS  HT 

7.82 

7.25 

-.57 

-7.91 

7.21 

-.61 

•0,52 

.04 

.56 

SITTING  NT , RELAXED 

89.67 

88.61 

-1.06 

-1.20 

68.67 

-l.or 

-1.12 

-.06 

-.07 

SITTING  HEIGHT 

90.89 

90.17 

-.72 

-.80 

90.06 

-.63 

-.93 

.11 

.12 

EYE  HEIGHT, SITTING 

78.8* 

77.80 

-1.02 

-1,31 

77.68 

-1.14 

-1.47 

.12 

.16 

HIOSHOULOER  HT.SIT 

62.5? 

61.54 

-.98 

-1.59 

61.55 

-.97 

-1.57 

-.01 

-.02 

WAIST  HGHT, SITTING 

*6.  *4 

24. 8C 

-1.44 

-5.63 

24.90 

-1.34 

-5.39 

-.10 

-.41 

FL BOH  REST  HEIGHT 

*6.90 

23.20 

-3.70 

-13.93 

23.70 

-3.20 

-13.51 

-.50 

-2.14 

POPLITEAL  HEIGHT 

44.11 

43.75 

-.36 

-.83 

43.27 

-.84 

-1.93 

.47 

1.08 

BUTTOCK-POPLITH  l 

92.58 

51.85 

-.73 

-1.40 

51.45 

-1.13 

-2.20 

.41 

• 7 8 

BUTTOCK-KNEE  LNGTH 

61.91 

61.93 

.02 

.04 

61.72 

-.19 

-.31 

.21 

.35 

ACROHION-RAOIALE  l 

33.64 

33.10 

-.34 

-1.81 

33.09 

-.55 

-1.67 

.22 

.65 

raoiale-stylion  l 

*5.73 

25.07 

66 

-2.65 

24.95 

-.78 

-3.14 

.1? 

.47 

THUH8-TIP  REACH 

80.45 

78,7" 

-1,7* 

-2.22 

78.74 

-1.71 

-2.16 

-.0? 

-.04 

THUHB-TIP, EXTENDED 

9*.  *7 

89.36 

-2,91 

-3.26 

89.  39 

-2.66 

-3.22 

-.0’ 

• . 04 

OVERHEAD  REACH 

*13. *8 

211.83 

•1.45 

-.66 

211.75 

-1.53 

-.7? 

.08 

.04 

NFCK  CIRCUMFERENCE 

34.66 

35.77 

-.89 

-2.48 

36.46 

-1.  18 

-3.34 

.30 

.87 

SHOULOER  CIRCUHFER 

109.38 

108,57 

-.81 

-.75 

107.35 

-2.03 

-1.89 

1.2? 

1.13 

CHEST  CIRC  AT  SCYE 

93.23 

91,91 

-1.32 

-1,44 

40.54 

-2.69 

-2.97 

1.37 

1.49 

BUST  CIRCUHFERtNCE 

100.23 

98.39 

*1.84 

-i.87 

96.72 

-3.51 

-3.63 

1,67 

1.69 

CHEST  C BELOW  BUST 

83,08 

31 .61 

-1.47 

-1.81 

60.40 

-2.68 

-3.33 

1.20 

1.47 

WAIST  CIRCUHFERNCE 

77.24 

75.88 

-t.3b 

-1.79 

74.21 

-3. OX 

-4.08 

1.67 

2.20 

ABDOMINAL  EXT  CIRC 

98.60 

95,45 

-3.  15 

-3.3  0 

94,45 

-4.15 

-4.4C 

1.06 

1.05 

HIP  C-7""8LW  WAIST 

103.33 

101.76 

-1.57 

-1.54 

101.66 

•1.6* 

-1.62 

,88 

. 06 

HIP  C-9—BLW  WAIST 

105.63 

103,73 

-1.90 

-1.64 

103,92 

-1.71 

-1,64 

-.2" 

-.19 

UPPER  THIGH  CIRCUH 

6*  , 61 

61.03 

-1.58 

-2.59 

60, 90 

-1.71 

-2.ec 

.13 

.21 

KNEE  CIRCUHFERtNCE 

40.24 

39,60 

-.6  4 

-1.63 

39,44 

— . 6 b 

-2.03 

.16 

.39 

CAlF  CIRCUH,  RIGHT 

37.94 

36,65 

-1.29 

-3.52 

36,87 

-1.0* 

-2.9  2 

-.2? 

-.59 

CALF  CIRCUH,  LEFT 

30.07 

36.34 

- 1 . L 3 

-3.  35 

36,  99 

-1.06 

-2.92 

-.15 

-.4? 

ANKLE  CIRCUHFtRNCE 

23.  34 

22.36 

-.99 

--.44 

22.4* 

-.87 

-7.8r 

-.13 

-.5’ 

vertical  TRUNK  Cl® 

166.29 

165,68 

-.61 

-.37 

165,  32 

-.97 

-.59 

.*6 

.22 

VERTICAL  trk  c,sit 

161 , <j. 

160,43 

-.67 

-.35 

160.48 

-.52 

-.33 

-.04 

-.03 

BUT T OCK  CIRC,  ill 

lit. 79 

109.31 

-1.46 

-1.3  6 

1 -‘9.  0 ? 

-1.77 

" 1 . b ’ 

.29 

.27 

SCYE  CI‘CUHFERENCE 

41. 36 

40.30 

-.76 

-1.94 

-0.10 

-.96 

-2.4', 

• 2 9 

.50 

AXULART  AkP  CIRC 

31.50 

30.55 

-.96 

-3.11 

30.07 

-1,43 

-4,  7b 

.47 

1.57 

BICEPS  C.RELAXEO.R 

29.6S 

23,52 

-1.13 

-3.93 

26.  lt> 

-1.40 

-5.29 

1.24 

BICEPS  C.FLEXtO,  R 

30.7b 

29,74 

-1.04 

-3.5  0 

29,-3 

-1.5* 

- 4,  bt> 

.71 

1.94 

BICEPS  L,REL»XEO,L 

29.  90 

*0.47 

-1.23 

-».?9 

28.  34 

-1.56 

-5.61 

.73 

1.16 

BICEPS  C.FlEXEO,  L 

30.72 

29, 5. 

-1.22 

--.16 

29.  23 

-1.49 

-5,13 

.91 

EL30W  CIRC,  FLEXED 

30.02 

29.02 

- 1 » t L 

-3*46 

’8.96 

-1.06 

-7.6b 

.3* 

.19 

(■ORtARM  C,  RELAXtO 

25.  ?o 

25.48 

-.26 

-1.1? 

25.26 

-.50 

-3. Cb 

> 1 
• w.  . 

.37 

FOREARH  ;,  FLEXFO 

27.  63 

27,06 

-.47 

-1.74 

26.8  3 

-.65 

-2.41 

.1* 

.55 

WRIST  C IRCUHFERNCl 

16.  21 

15,95 

-.26 

-1.62 

15.85 

2b 

-2.27 

.ir 

• O', 

BIACROHIlL  breaoth 

3E.5J 

37  .94 

-.64 

-1,63 

37. »9 

99 

-2.63 

.75 

.92 

8IOEUOIU  BREADTH 

46,  36 

45.20 

-.66 

-1.44 

44.  82 

-1.3' 

-’•O’ 

• 85 

• 10m  GROUP  N = 1995,  t-ARCE  LONG  SUBGROUP  N - Ob 
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TABLE  8 (cont'd) 


COMPARISON  0^  95 TH  PERCENTILE  VALUES  KITH  LARGE-LONG  SUBGkOLP  VALUES  ANO  LARGE  SII?  REGRESSION  VALUES 


1960 

SURVEY  07 

AIR  FORCE 

WOMEN  • 

WEIGHT  in 

KILOGRAMS 

ALL  OTHER 

MEASURHENT 

VALUES  IN 

CENTIMETERS 

deviation  BETWEEN 

DEVIATION 

BETWEEN 

deviation 

OETWEEN 

SUBGROUP 

MEIN  ANO 

R5GRESSIG9  VALUE 

SUBGROUP 

MEAN  ANO 

95TH 

LARGE  LONG 

95TH 

X I L E 

REGRESSION 

ANO  95TH  XILE 

REGRESSION  VALUE 

VARIABLE  NAME 

PERCENTILE 

MEAN 

0 

xo 

VALUE 

0 

XO 

0 

XO 

CMEil  8REA0TM 

SI.  GO 

31.54 

-.06 

•2.01 

30.16 

*1.14 

•4.11 

.30 

1.29 

RUST  PT-8UST  Pt  OR 

21.  It 

20.15 

-i.03 

•5.10 

19,96 

-1.22 

-6, 11 

.19 

.96 

WAIST  BREADTH 

?7.»5 

26.99 

-.56 

-2.00 

26.97 

-.90 

-3.67 

.42 

1.94 

Hl°  bREARTH 

SO.  84 

37.60 

-1.24 

-3.31 

37.02 

-1,02 

-1.69 

-.22 

-.60 

THIGH-TMIGM  RR.ilT 

43.26 

41.71 

-1.55 

*’.72 

>4.59 

-1,67 

*4.01 

.12 

.20 

HUMERAL  IREAOTM,  R 

6.60 

6.53 

-.15 

-2.31 

6.49 

-« 16 

-2.91 

.61 

.20 

HURERAt  9REAOTH.  L 

to . 60 

6.40 

-.12 

-1.0  2 

6.45 

-.15 

-2.31 

.03 

.40 

FEMORAL  rrpaotm,  R 

6.  00 

0.56 

-.32 

*3.71 

0.54 

-.34 

*4.01 

.02 

.20 

FEMORAL  DREAOTM,  L 

0.  OR 

0.50 

-.31 

-3,65 

0,57 

-.32 

*3.  76 

.01 

.11 

CH„ST  OtPTH 

it,  15 

26,45 

-.77 

*2,65 

25.03 

-1.32 

-9.13 

.6? 

2,36 

MAIST  OlPtM 

20 . IA 

19,23 

-.9* 

*4,05 

10.03 

-1.33 

-7,07 

.40 

2.07 

ABDOMINAL  ext  orim 

?4,  or 

23.73 

• t.  C 7 

-4.51 

73.  36 

-1.44 

-6.15 

.37 

1.99 

BUTT  OCR  DEPTH 

24.  11 

23.41 

-.91 

-3.06 

23.33 

-.90 

•4.21 

.00 

.34 

THIGM  CLEARANCE 

14.  59 

14,26 

-.33 

-2.  30 

14.97 

-.52 

• 3,70 

.19 

1.35 

SHOULDER  LENGTH 

16.  Nil 

19.50 

-.  02 

-5.24 

15.30 

-1.02 

-6,62 

.20 

1.29 

N'CKUUST  301NT  L 

20.  TR 

2’. 01 

-.90 

-3.53 

27.31 

-1.40 

-5,40 

.44 

1.77 

SlRAP  LINGTH 

72.  11 

70,4* 

-1.71 

•2.43 

69.62 

-2.49 

-3.57 

.77 

1.10 

INIERSCTE 

T9, 1R 

37.33 

-1.06 

-4,99 

37.10 

-2.09 

-5.63 

.23 

.00 

IN  TIRSC  Vl  i MAXIMUM 

54.  71 

53.62 

-1.09 

-2.03 

52.77 

-1.94 

-3.57 

.85 

1.99 

«a:x  curvature 

47,57 

45.11 

-1.64 

-3.62 

45.12 

-2.45 

-5.44 

.79 

1.72 

MAISt  BACK 

4s, 20 

4’. 47 

•1.01 

-4.27 

42.65 

-1.63 

-3.03 

-.10 

-.42 

ANTERIOR  MAIST  LtM 

36.  RJ 

35.9* 

-.96 

-2.67 

35.50 

-1.39 

-3.  70 

.38 

1.07 

SLEEVE  InSlAM 

sO.  10 

46.02 

*1.36 

•2.92 

46,7  3 

-1.46 

-3.11 

.09 

.19 

S°INl-TO-s:T£  LGTM 

22.  71 

21.62 

*1.09 

•5.C6 

21.43 

-1.20 

-5.97 

.19 

.06 

SPINr-TC*lLitOM  lTh 

57.  37 

57.03 

-.29 

-.51 

56,  65 

-.67 

-1.10 

.30 

.66 

SPINf-tO'MAlST  LtH 

05.11 

05.02 

-.09 

-.10 

04,44 

-.67 

-.74 

.*» 

.68 

MANU  LENjM 

2C.G6 

l9.*>4 

-.51 

-2.62 

19,42 

-.6  3 

-3.24 

.12 

.60 

HANO  BRI A01H 

0,  20 

7.96 

-.24 

•2.97 

7.90 

-.3* 

-3,77 

,06 

.78 

mANO  C 1 1 CUMFf RvNCt 

IN,  Is 

19.2* 

- . 66 

-2.92 

19.21 

-.64 

-3.33 

.03 

.40 

FOOT  LtNUl 

2*  . 90 

15.04 

-,  34 

-1.31 

25.57 

-.41 

•1.6? 

.*1 

.10 

F 0 IT  tRIAUlM 

N,  77 

9.31 

-.46 

-4.99 

9,29 

-.40 

*3.21 

.02 

.21 

HF»g  lcngTm 

1R.  i? 

10. R6 

-.57 

-3,02 

10.00 

-.64 

-3.30 

.07 

.39 

Ml  AO  RRTAOTN 

16,5’ 

14.02 

- . 7 v 

-s.71 

14,01 

-.71 

-4.0? 

.0? 

.10 

HF»0  CIROURFERiNl't 

57, 5R 

56.24 

-1,  34 

-2.4" 

56.  21 

-1.30 

-2.4e 

.03 

,06 

TR  Ac  ION*  TO  1 Ml  AD 

14,  >7 

13.14 

-.91 

-7.05 

13.12 

-.95 

•7.23 

.07 

.17 

EC  lOCANTrtUS-TOP  MO 

IS.  17 

12.14 

-1.22 

-13.05 

12.17 

-1.70 

-9.07 

-.03 

-.21 

PRINASAll-TOP  HEAD 

lb.  79 

19.2  7 

-1.52 

-9.93 

15.  26 

-1**3 

-10,04 

.02 

.11 

SUGNANAL- -TOP  Ml  AO 

17.  79 

16.44 

•1.  33 

-0.00 

16.40 

-1.31 

-7.95 

-.1? 

*•11 

ST  IN  ION- TOP  HEAD 

19.72 

10.42 

-I.SP 

-7,06 

10.42 

-1.30 

-7.07 

.*0 

.01 

MVnTON-TOP  mp  ad 

23,  32 

27. 7l 

-1.03 

-4.75 

27.7* 

-1.12 

-4.9? 

.04 

.17 

K1GION  TO  mall 

IS.  7m 

10.65 

-1.  Is 

-1C.  75 

10.56 

-1,23 

-11.67 

.09 

.82 

rCTOCANTMUS-MALL 

VO.  V 

I’.Jl 

-.99 

* 6 « A 2 

16.99 

-1.13 

-6.b9 

.14 

.82 

'VONASALL  Tt  MAl, 

22.  3o 

21.97 

-.94 

-s,  2a 

21.07 

-.99 

-4.56 

,*6 

.26 

'obnajAl:  to  mall 

21.3* 

20. 3L 

-1.03 

-5.3  s 

20.  26 

-1.12 

-5.52 

.93 

.16 

Up  p>.'OTROS"N..MAlL 

21. 16 

19.  *4 

-1.  *2 

-6*63 

19.02 

-1.34 

-*.7" 

.07 

.11 

MENTON  n MALL 

20.19 

l*.  17 

-t.  * 2 

-6.99 

10.77 

-1.47 

-7,56 

. U 

.62 

SAGITTAL  CORVATURP 

37. I* 

39.50 

— 1 . 0 1 

-5,15 

35.64 

-1.69 

-4.74 

-.14 

-.34 

°1TRAGI ON-CORONAl 

JE.  T) 

34.70 

-1.5* 

-s  t 4 3 

34,79 

-1.52 

-4,30 

-.01 

-.02 

"IOCUlAs  BREA'JTM 

If  .51 

9.92 

-.59 

-4,9  3 

9.91 

-•b" 

-6.  06 

. v 1 

.12 

uIAORICt'<  AR  GROT  M 

17.  T7 

16. 4’ 

-.9* 

-r-.7h 

16.22 

-1.14 

- 7.  JA 

.19 

1.13 

0 l T R Al>  l ON  IP,  I A IT  l! 

12.  7s 

13.23 

*•  S6 

- ' ,SL 

13.  ?s 

-.50 

- 3.  76 

.04 

.31 

til  •Yt.OMATIS  ttf.tlM 

1 i.  30 

13,  3 m 

- , 4 (■ 

->.67 

13.27 

-.  5b 

-s.2* 

.30 

.60 

BI  .OMAl  0 RE  A 0 t n 

u. n 

10.61 

-.*2 

-4,30 

10.5'' 

-.6* 

-3.9’ 

.11 

1.03 

NASAL  BRlAJTM 

3.  79 

3,24 

-.65 

-17.11 

3.74 

• , 65 

-16.01 

-.Ul 

-.’6 

LlJ  L-'NC.TM 

R.  11 

s , Su 

-.  t I 

-12.63 

S.  43 

- , 6o 

- 1 s . 9 7 

• L* 

1.17 

-F  4T  ON-  SUONAnA^E  L 

6.  31 

6.75 

-,6s 

-11. L s 

5.  7 7 

-.  47' 

-10.0’ 

-.01 

-.70 

ME  NT  ON- Sll  l ION  iTm 

11.66 

ll.C- 

-.61 

-6,40 

IP. 99 

-•  6 7 

-6,07 

,94 

.5b 

iUONASAL.-StLlION 

6.7  s 

4 , 7 T 

-.51 

-10.36 

S.  7 7 

-,5s 

-11.30 

• *2 

.41 

1 AR  U NGTm 

5.  9* 

6.57 

-.s' 

-7.7s 

5.47 

-.40 

-0.0  3 

.04 

1.91 

fA<  ORE  A IT  M 

0.51 

T , 1 » 

— ,6s 

-Is.  >4 

'.O’ 

- • s s 

- T4, 2s 

-.0" 

-.09 

• IUH  *ROUP  N • 19?*-',  LASul  LON..  Slki.RUUI  n - bt' 
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TABLE  9 


COHPARISON  Of  5TN  PERCENTILE  VALUES  HITH  SNALL-SHORT  SUBGROUP  VALUES  *N0  SHALL  Silt  REGRESSION  VALUES 

COHBINEO  US  ARNY  mb  AND  US»F  1967  SAMLE  • 

HEIGHT  IN  KlLOGRANS  ALL  OTHER  HiASURHENT  VALUES  IN  CtHTIHE’ERS 


Of  VI  AT  ION  BETHf EN  DEVIATION  »ETHEtN  DEVIATION  “ETwftN 

SUBGROUP  HtAN  AND  REGRESSION  VALUE  Syo  ,R0U®  NEAN  AND 


*th 

SHALL  SHORT 

5TH 

X1LE 

REGRESSION 

ANO  5TH 

XlLL 

RF  GRrS8tQ6 

VALUE 

VARIABLE  NAME 

PERCENTILE 

NEAN 

0 

XO 

VALUE 

O 

TO 

O 

XO 

HEIGHT  (STATURE) 

Hi.  *9 

167.56 

•1.93 

-1.19 

161. h9 

O.30 

3.3  f 

-1.93 

-1.19 

HEIGHT 

BB.1C 

96.11 

•1.99 

-3.55 

*6.10 

3.00 

i.or 

-1.99 

-3.55 

ANKLE  CIRCUHf“£NCE 

n.ib 

21.01 

.55 

2.62 

21.33 

.87 

1,09 

-.7? 

-1.53 

serf  CIRCUHf ERENCE 

1C,  <7 

11.95 

.96 

2.39 

11.91 

1.81 

1.39 

-.66 

-2,09 

BICEPS  C-ELIXEO/RT 

*6.27 

*9.29 

1.32 

3.56 

30,3  7 

l.su 

5,99 

-.76 

*2.65 

BIOELTOID  BREAOTH 

ii.  r> 

12.26 

.19 

1.16 

i?.93 

1.16 

2,71 

-.68 

-1.60 

BUTTOCK  CIRCUHfCE 

M.il 

65  « 77 

.09 

.11 

97.13 

1.75 

7.01 

“ ) .66 

•1.91 

BUTTOCk-KNEE  lngth 

59.14 

51.61 

•.57 

-.92 

95.53 

.39 

.70 

-.89 

-l,6i 

CALP  CI6CUNF/RIGHT 

S2.S9 

33. 1b 

.61 

7.13 

31.17 

1.58 

•*,62 

-,?7 

-2.30 

CALF  HEIGHT 

si. « 

32,33 

1.01 

3.13 

32.90 

1.52 

1.61 

-.67 

-l.?l 

cervicale  height 

139.96 

138.33 

•1.63 

•1.10 

110.25 

.29 

.21 

-1.9? 

-1.39 

CHEST  BREADTH 

ir.ii 

29.23 

.63 

2.22 

26,69 

1.12 

3.91 

-.50 

-1.76 

CHEST  CIRCUHF-EHCE 

SI.  67 

86.97 

l.ll 

1.63 

87,62 

2.95 

3.37 

-1.58 

-1.80 

CROTCH  HEIGHT 

76.  SC 

77.69 

.09 

1.19 

76,66 

1.86 

2.36 

- ,56 

-1.21 

BIIVGOHATIC  JR"OTm 

13.16 

13.53 

.36 

2.21 

13,66 

.51 

1.7? 

-.12 

-.9? 

FOOT  LENGTH 

*1.76 

29.01 

.26 

l.C  3 

25.26 

.50 

1.99 

-.98 

LONER  AM  C-PLEXEO 

26.  T* 

27.99 

.77 

2.61 

27.  ’0 

1.36 

3.30 

-.61 

-2.?7 

HAND  BR/HETACARPLF 

6.  IS 

8.39 

• 2» 

2 .21 

6.51 

.36 

1,  ?v 

-.1? 

-1.46 

HAND  C/HETACARPALf 

19.66 

20.11 

.56 

2.71 

20.66 

» 6L 

1.66 

-.’1 

-1.1’ 

HAND  LENGTH 

17. 94 

17.87 

.29 

1.61 

18.06 

.1' 

7.66 

-.19 

-1.14 

HCAO  BREAOTH 

11.11 

11.91 

.*3 

3.57 

15.  VI 

.63 

1.19 

-.10 

-.85 

head  circunference 

S3.  75 

91.8’ 

1.07 

1.96 

55.13 

1.30 

7.50 

-.56 

HCAO  LENGTH 

IS.  31 

16.97 

,63 

3.30 

19.48 

.71 

3.90 

-.17 

-.6? 

HIP  BREAOTH 

3b.  37 

30.11 

.07 

.22 

31.0? 

.65 

?.n 

-.80 

-1.97 

INSTTP  CIRCUHMNCE 

*3.67 

21.83 

.93 

3.7* 

25.12 

1.25 

1.99 

-,3T 

-1.30 

INSTEP  LENGTH 

IS.  OS 

16.37 

.37 

2.60 

18.55 

.55 

2.95 

-.18 

-.96 

INTEPPUPILLARV  BRO 

5. SI 

».9S 

.17 

7.91 

6.01 

,50 

0.28 

-.0? 

-.  Is 

INTERSCVE 

33.53 

36.37 

2.01 

7.62 

37.06 

3.93 

9.5? 

• ,66 

-l.ir 

NENTON-NASAL  ROOT 

1S.9S 

11.91 

.56 

1.85 

11.66 

• 60 

8. ST 

-.12 

• 1.0. 

HIOSHOULOER  HT/SII 

17,61 

58,37 

.76 

1.38 

09.11 

1.90 

7.53 

-.71 

-1.2? 

PAWN  LENGTH 

9,66 

9,97 

.31 

3.12 

10.09 

.13 

1.21 

-.1? 

- 1 . V., 

PATELLA  TOP  HriGHT 

17,85 

18.57 

.72 

1.19 

19.21 

1.36 

2.77 

-,6t 

-1.31 

popliteal  hght/sit 

IS,  13 

11.79 

1.36 

3.26 

12.19 

1.76 

1.  16 

-.10 

-.96 

SHOULDER  CtRCUN-CE 

161,66 

145,16 

1.10 

1.6* 

136.95 

7.89 

2. 7C 

•t.TR 

-l.?3 

SHOULOER-ELBOH  LTH 

33. 6L 

31.17 

.67 

1.6* 

31.63 

1.60 

2.89 

-.11 

-1.28 

ACHOHION  HEIGHT 

131.11 

132,76 

-1.13 

-t.tl 

131.16 

.35 

.26 

-1.69 

-1.27 

SHOULDER  LENGTH 

13.66 

15,21 

2,10 

11.33 

15,10 

2.12 

15.6? 

-1.53 

sitting  HEIGHT 

ss.ss 

65,75 

,67 

.76 

86.63 

1.58 

1.79 

-.69 

*1,92 

SLEEVE  INSEAH 

11.23 

15.96 

.05 

1.66 

15.67 

1.10 

3. 07 

-.55 

-1.23 

UPPER  THIGH  CIRCUH 

IS,  ii 

19.95 

l,i3 

2.6T 

51.12 

2,60 

5.09 

— 1.1? 

-2.34 

NAIST  CIR-OMHAL-N 

70.13 

71,68 

1.95 

2.17 

73.06 

2.93 

1.31 

-1.3? 

-1.92 

ILIOCRISTALE  NT 

96,15 

98,31 

.16 

.1* 

99,51 

1.36 

1.36 

-1.79 

• 1 , 

* TOTAL  GROUP  N * SIM,  SHALL 

SHORT  SUBGROUP  N ■ 

319 

31 
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TABLE  10 


CONPARISON  OF  9STH  PERCENT lit  VALU'S  WITH  LARGE-LONG  SUBGROUP  VALUES  AH')  LARGE  SHE  REGRESSION  VALUES 

CONBTNEO  US  ARHY  not  ANO  OSAF  196?  SAH»LE  • 


WFIGHT  in 

KlLOGRAIS 

ALL  OTHER 

NtASURHENT 

VALUES  IN 

CENTIHRTERS 

DEVIATION  RtTNECN 

OBVIATION 

RETMSEN 

OEVIATION 

BETWEEN 

SUBGROUP 

hear  and 

REGRESSION  VALUE 

SUBGROUP 

nean  and 

95TH 

LARGE  LONG 

95TH 

XtLi 

REGRESSION 

ANO  9«TH 

XlLE 

REGRESSION  VALUE 

VARIABLE  NAME 

percentile 

nean 

0 

xo 

VALUE 

0 

XO 

O 

XO 

HEIGHT  (STATURE) 

18b. 2o 

1S2.29 

l.bl 

.20 

186.28 

8.00 

o.or 

1.51 

.80 

HEIGHT 

93.  2? 

9o.2b 

2.99 

3.11 

93.2? 

R.  08 

6.00 

7.99 

3.11 

ANKLE  CIRCUPF“ENCt 

2«.  3b 

26.21 

♦.85 

-3.52 

26.20 

-.36 

-3.5? 

.61 

.05 

SCTE  CIRCUHFtRENCE 

SI.  81 

SO.  66 

-1.3S 

-2.6  7 

50.12 

-1.59 

•1.36 

.3« 

.69 

BICEPS  C-FLEXEOFRT 

Jb.«l 

35.62 

-1.26 

-3.6? 

35.51 

-1.68 

•3,96 

.16 

.65 

sheltoio  BREADTH 

St. 13 

50.61 

-.22 

-1.62 

50.12 

-1.81 

-2.02 

.79 

.58 

BUTTOCK  CIRCUHf'CE 

106.5b 

106.22 

-.36 

-.32 

ICS. 36 

-1.16 

-1.12 

.66 

.79 

RUUOCK-KNEt  LNGTM 

6b.  SI 

66.28 

.22 

.62 

66,25 

-.26 

-.61 

.53 

.83 

CALF  CHCUHF/RIGHT 

61 . tO 

60.13 

-.97 

-2.61 

60.06 

•1.02 

•2.56 

.55 

.13 

cal*  HEIGHT 

39.  AC 

33.60 

-1.6" 

•3.66 

36.01 

-1.77 

-6.66 

.37 

.96 

cervical-  HEIGHT 

lbf.65 

161.06 

1.21 

.75 

160.51 

-.16 

-»0R 

1.35 

.63 

CHEST  BREADTH 

3b.  29 

36.60 

-.81 

-2.35 

36,26 

-1.03 

* 3.  C 8 

.22 

.63 

CHEST  CIXCUHF”ENC£ 

187.  Jb 

135.22 

*2.16 

-2.16 

106.62 

-2.76 

-2.62 

.89 

.96 

CROTCH  H'K.HT 

Rt.  *3 

90.6b 

-1.39 

•1  .5  6 

09.66 

-2.15 

-2.60 

.76 

.86 

91 ZTGOHAT IC  B«"0TH 

16.99 

lb. 52 

-.62 

-2.92 

16.56 

-.63 

*2.97 

.81 

.05 

FOOT  LENGTH 

2A.99 

28,65 

-.  36 

-1.19 

28.51 

-.66 

*1.69 

.16 

.69 

LONER  ARN  C-FLtXEO 

32.  9S 

31.86 

-1.19 

-3.6  1 

11.62 

•1.13 

-3.5* 

.66 

.16 

MANO  OR/Hf TACARPU 

9.  n 

9.33 

-,  38 

•6.0* 

9.35 

-.»5 

-3.9C 

-.Cl 

-.11 

M»NO  c/hetacarpale 

23.6b 

22. 2r 

-,7b 

-3.31 

22. b5 

-,0G 

•3.53 

.65 

.21 

HANO  LENGTH 

2T  • 62 

23.15 

-.67 

-2.35 

20.09 

-.53 

-2.62 

.05 

.26 

HEAD  BRTAOTm 

ib.  55 

15.22 

-.58 

-3.71 

15. '5 

-.60 

-3.8? 

.02 

.11 

HEAD  CIPCUHFERENCt 

S9.29 

53.26 

*1.2  3 

-1.28 

56.11 

-1.18 

-2.63 

.15 

.25 

ME AO  LrNGTH 

20.23 

20.20 

•.58 

•2.68 

20.11 

-.6* 

-3.21 

.66 

.31 

HIP  BREADTH 

32,  S2 

32.35 

••  16 

-.62 

37.06 

-.66 

•1.25 

.31 

.62 

INSTEP  C1RCUHF-NCE 

29.  IS 

22.85 

-1.30 

-6.67 

27.73 

-1.62 

-5.11 

.12 

.62 

Instep  length 

21 . it) 

21.06 

-.32 

•1.51 

28. 90 

-.68 

-2.28 

.16 

.75 

iNTtRPUPILLART  BRO 

6.01 

6,36 

-.67 

-7.62 

6.35 

-.66 

-7.19 

-.01 

-.21 

INTFPSCVE 

46.  bS 

61.16 

-3.27 

-2.93 

61,51 

-2.86 

*7.08 

-.33 

-,6C 

hentoh-nasal  root 

13.11 

12.39 

-.72 

•5.83 

12.66 

-.5? 

-5.62 

-.05 

-.39 

hIOSHOULOER  HT/SIT 

66.  25 

62.60 

-.65 

-.9? 

67.60 

-1.17 

-1.76 

.52 

.26 

PALN  LENGTH 

11.20 

11.32 

-.30 

-3.60 

11.26 

-.66 

-3.66 

.05 

.65 

•ATELLA  TOP  HEIGHT 

SB.  06 

96.26 

-1.20 

-2.25 

56.39 

-1.6? 

-2.96 

.39 

.69 

pOPrHEAl  hght/sit 

60.  SG 

66.05 

-1.73 

-3.70 

66.60 

-2.18 

-6.71 

.65 

,97 

shoulder  ctRCUH,,ce 

125.62 

126.63 

-1.19 

-.96 

123.76 

-1.16 

-1.56 

.66 

.53 

SHOULOER-ELBOH  LTH 

39.22 

39.06 

-.69 

•1.7? 

36.69 

-1.08 

-2.80 

.39 

1.00 

ACRONION  HEIGHT 

1S6.3S 

155.65 

1.18 

.71 

156.15 

-.30 

-.21 

1.61 

.90 

SHOULDER  LENGTH 

19. 11 

12.26 

*1.63 

-10,60 

17.26 

-1.1? 

-10.07 

.66 

.26 

sitting  HEIGHT 

92.61 

96.06 

-.57 

-.59 

96.20 

-1.13 

-1.18 

.57 

.50 

sleeve  ihseah 

S2.96 

51,96 

-1.02 

-1.97 

51.53 

•1.63 

-2.76 

.61 

.79 

UPPEP  TH.GH  CIRCUH 

6b.  »0 

63.66 

-1.  16 

-1.79 

63.12 

•1.60 

-2.67 

.55 

.06 

WAIST  C1R-0HPHAL"N 

98.09 

95.61 

-2.60 

-2.68 

96.15 

-3.96 

-6.16 

1.26 

1.32 

iliocristale  HT 

US.  06 

115.95 

.09 

,08 

116.33 

-1.03 

-.90 

1.12 

.96 

* TOTAL  GROUP  N ■ 9102,  LARGE  LONG  SUBGROUP  N • JIG 
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CONRARISON  OF  STH  PERCENT ILF  VALUES  NITH  SNALL-SHORT  SUBGROUP  VALUES  AND  SHALL  SIZE  REGRESSION  VALUES 

COHSXNEO  US  ARMY  1977  AND  USAF  1968  SAHRLE  • 


HEIGHT  IN  KILOGRAMS  ALL  OTHER  HEASURHCNT  VALUES  IN  CENTIMETERS 


DEVIATION  KTMECN  DEVIATION  BETHEEN  DEVIATION  BCTHEEN 

SUBGROUP  MEAN  ANO  REGRESSION  VALUE  SUBGROUP  MEAN  AND 


STH 

SMALL  SHORT 

STH 

XI LE 

REGRESSION 

ANO  STH 

XILE 

REGRESSION 

VALUE 

VARIABLE  NAME 

PERCENTILE 

MEAN 

0 

XD 

VALUE 

0 

xo 

0 

XO 

HEIGHT 

AS.  AS 

AS. SI 

-.62 

..60 

A6.A6 

0.00 

0.00 

-.62 

-1.60 

STATURE 

IS  2.  SO 

191,67 

-.63 

-.69 

192.90 

0.60 

0.00 

-.63 

-.55 

SHOULDER  HEIGHT 

iti.sa 

122.63 

”.  A7 

-.36 

123. A3 

.13 

.11 

-.66 

-.69 

BUST  POINT  HEIGHT 

109.68 

119.72 

. 8A 

• OA 

116.93 

.69 

.77 

-.61 

-.73 

NAIST  HEIGHT 

93.13 

93.32 

.19 

.20 

93.79 

.66 

.71 

-,A7 

-.51 

CROTCH  HEIGHT 

68.  SS 

69. A6 

.91 

1.32 

69.96 

1.03 

1.A6 

-.12 

-.17 

BUTTOCK  HEIGHT 

TS.86 

76.66 

.7A 

.97 

76.77 

.91 

1.19 

-.17 

-.22 

SITTING  HEIGHT 

TS.81 

66.  A9 

.68 

.69 

61.16 

1.35 

1.66 

-.66 

-.62 

EVE  HEIGHT  SIT 

68.31 

69.33 

1.62 

1.A7 

69.61 

1.90 

2.15 

-.66 

-.69 

popiteal  height 

36.01 

33.73 

.72 

1.66 

36.73 

.72 

1.66 

.00 

.00 

BUTTOCK-KNEE  LTH 

S3. 19 

92.82 

-.37 

-.69 

93.36 

.19 

.35 

-.59 

-1.0A 

BUST  DEPTH 

»f.  is 

21.  2» 

1.6A 

A, 96 

21.67 

1.3A 

6.23 

-.30 

•1.61 

NAIST  OEPTH 

1A.93 

19.66 

.99 

6.97 

19.63 

.90 

9.70 

.06 

.20 

CHEST  BREAOTH 

ES.tl 

26.07 

.66 

3.29 

26.29 

1.6A 

3.97 

-.18 

-.71 

WAIST  BREAOTH 

El.  AA 

?',AA 

.98 

A. 39 

22.  A3 

.97 

A. 32 

.81 

.13 

HIP  BREAOTH 

31.  S6 

31.97 

• A1 

1.26 

32. A9 

.93 

2.66 

-.92 

>1.63 

SHOULOCR  BROTH 

38,30 

39.61 

.71 

1.63 

39.  AA 

1.1A 

2.69 

-.63 

•1.09 

SHOULDER  CIRC 

92.30 

93.61 

1.31 

1.A0 

9A.96 

2.20 

2.33 

-.69 

-.95 

CHEST  CIRC  AT  SCTE 

77.  1A 

76.62 

1.A6 

1.66 

79.33 

2.19 

:.76 

-.71 

-.90 

BUST  CIRC 

80.02 

62.16 

2.1A 

2.61 

83.22 

3.20 

3.8A 

-1.05 

-1.20 

CHEST  CIRC 

67.29 

66,77 

1.A8 

2.19 

69.  AO 

2.11 

3.6A 

-.63 

-.91 

WAIST  CIRC 

60.13 

62.26 

2.13 

3.A1 

62.33 

2.26 

3,53 

-.67 

-.12 

HIP  (BUTTOCK)  CIRC 

66.00 

66. 2S 

,26 

.29 

67. BA 

1.9A 

2.20 

-1.69 

-1.96 

VERT  TRUNK  CIRC 

1A2.98 

1A2.70 

-.26 

-.20 

1-.A.23 

1.29 

.66 

-1.53 

-1.07 

ARM  SCTE  CIRC 

33.70 

3A.2S 

.69 

1.60 

3A.S9 

.69 

2.57 

-.36 

-.99 

BICIPS  CIRC.FLXO 

23.26 

2A.26 

. 9A 

3.69 

2A.66 

1,  AO 

9.66 

-.66 

-1.09 

FOREARM  CIRC.FLXO 

22.36 

22.92 

. 9A 

2.36 

23.26 

.67 

3.7A 

-.33 

-1.66 

WRIST  CIRC 

13.72 

1A.01 

.29 

2.06 

1A.12 

.AO 

2.60 

-.10 

-.76 

UPPER  THIGH  CIRC 

AO,  93 

SO.OA 

1.11 

2.23 

91.16 

2.29 

A.  AO 

•1.16 

-2.27 

CALF  CIRC 

38.  7A 

31.99 

.81 

2.96 

32.03 

1.29 

A. 02 

-.68 

-1.51 

ANKLE  CIRC 

16.90 

19. 3A 

.AA 

2.26 

19.75 

.65 

A, 29 

-.61 

•2.10 

SHOULOCR  LTH 

13.  11 

1A.1S 

1.0A 

7.3A 

1A.10 

.99 

7.02 

.09 

.35 

BACK  CURV  AT  BUST 

37.33 

39.06 

1.73 

A.AZ 

39. A3 

2.10 

5.33 

-.37 

-.95 

WAIST  BACK 

36.  8A 

36.39 

1.96 

A. 63 

36.A9 

1.65 

A. 27 

-.10 

-.25 

NECK-BUSTPOINT  lt 

22.27 

23.71 

1.  AA 

6.06 

23.61 

1 * 5A 

6.A6 

-.10 

-.62 

SLEEVE  INSEAH 

A0.A9 

A1.77 

1.28 

3.07 

A1.70 

1.21 

2.91 

.07 

.17 

HEAD  breadth 

13.63 

1A.29 

.62 

A. 37 

1A.J0 

.67 

A.69 

-.05 

-.33 

heao  length 

17.39 

16.03 

. 6A 

3.5A 

18.06 

.67 

3.72 

-.03 

-.19 

HAND  BREADTH 

7,00 

7.26 

.28 

3.86 

7.30 

.30 

A. 17 

-.02 

-.36 

HAND  CIRC 

16.93 

17,  A7 

«SA 

3,10 

17.56 

.63 

3.57 

-.06 

-.69 

hand  length 

16.36 

16.96 

.62 

3.66 

17.12 

.76 

A.AA 

-.16 

-.83 

FOOT  LENGTH 

22.29 

22.98 

.29 

1.29 

22.70 

• A1 

1.79 

-.11 

-.51 

FOOT  BREAOTH 

6.06 

6,37 

.29 

3.A9 

6.A5 

.37 

A.AZ 

-.08 

-.97 

ANKLE  HEIGHT 

9.23 

10.96 

1.27 

12.10 

10. AO 

1.17 

11.26 

.10 

.95 

* TOTAL  GROUP  N « 3235,  SHALL  SHORT  SUBGROUP  N * 118 
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TABLE  12 


COMPARISON  OF  95TH  PERCENTILE  VALUES  NlTH  LARGE-LONG  SU6GA0UP  VALUES  AMO  LARGE  SIXE  REGRESSION  VALUES 

COMBINED  US  ARNV  1922  AND  USAF  Mil  SAMPLE  • 

HEIGHT  IN  KILOGRAMS  ALL  OTHER  HEASURNENI  VALUES  IN  CENTIMETERS 


DEVIATION  SETHEEN  DEVIATION  BETNEEN  DEVIATION  BET KEEN 

SUBGROUP  MEAN  AND  REGRESSION  VALUE  SUBGROUP  MEAN  ANO 


BBTH 

LARGE  LONG 

9STM 

X1LE 

REGRESSION 

ANO  9STH 

XILE 

REGRESSION 

VALUE 

VARIABLE  NAME 

PERCENTILE 

MEAN 

0 

XO 

VALUE 

D 

XD 

0 

XO 

HEIGHT 

22,6  A 

21.13 

l.SS 

2.62 

22.66 

t.lt 

t.to 

1.99 

2.62 

STATURE 

ITS.  #6 

121.23 

1.12 

.62 

123. 66 

t.tt 

l.tl 

1.12 

.62 

SHOULDER  HEIGHT 

II?. 35 

113.36 

l.tl 

.21 

162.22 

-.*8 

-.06 

1.19 

.26 

BUSTPOINT  HEIGHT 

nr.  is 

122.22 

-.23 

-.11 

126.96 

-.69 

-.20 

.66 

.52 

HAIST  HEIGHT 

its. os 

169.13 

*,62 

-.62 

ltl.13 

-.92 

-.IS 

.90 

.13 

CROTCH  HEIGHT 

12.11 

62.13 

-.16 

-.22 

11.32 

-1.29 

•1.S9 

1.11 

1.35 

BUTTOCK  HEIGHT 

SB. IS 

9S.SS 

• IS 

.61 

09.31 

•1.02 

•l.tl 

l.lt 

1.23 

SITTING  HEIGHT 

St.  IS 

9t.  oe 

-.65 

-.91 

OS.  90 

*.9S 

*1,16 

.19 

.11 

ETS  HEIGHT  SIT 

20.96 

22.98 

-l.tl 

•l.tl 

22.11 

-t.ts 

-1.6* 

as 

.21 

POPITEAL  HEIGHT 

11.91 

II.  9* 

-.16 

-.11 

66,  IS 

-.91 

•2.12 

.05 

1.69 

BUTTOCK-KNEE  LTH 

G2.S2 

62.23 

.21 

.31 

62.26 

-.2* 

•.69 

.69 

.21 

BUST  OEPTH 

IT.  13 

29.69 

•1.31 

•S,2t 

2S.66 

•l.SS 

•6.26 

.26 

i.to 

HAIST  OEPTH 

21.27 

21.01 

-1.21 

•6.61 

19.S6 

•1.21 

•t.rs 

.51 

2 .90 

CHEST  BREAOTH 

31.11 

31.16 

».SS 

-3.12 

30.  26 

*1.12 

-3.66 

.22 

.21 

HAIST  BREAOTH 

ti.n 

22. 9S 

-.11 

•2.69 

22.31 

-1.32 

-s.tl 

.12 

2.13 

HIP  SRFAOTH 

3S.1S 

30.21 

-.91 

•2.39 

36,12 

-.SI 

*2. ST 

• IT 

at 

SHOULDER  BROTH 

IS.  26 

11.90 

-.16 

•1.91 

66.11 

*•  S2 

•t.ts 

.16 

.13 

SHOULDER  CIRC 

IIS. 32 

itr.ri 

-l.lt 

-1.12 

112.26 

-t.tt 

-1.96 

.51 

.66 

CHEST  CIRC  AT  SCTE 

S3.7S 

91.  IS 

•1.91 

-2.12 

91.13 

•2.62 

-2.12 

.22 

.26 

BUST  CIRC 

ss.rs 

96.62 

•3.13 

•3.21 

96. 11 

-3.26 

-3.90 

.61 

.63 

CHEST  CIRC 

*3.2$ 

to.it 

-J.6S 

•3.63 

•t.st 

-2.2S 

-3.61 

.30 

.32 

HAIST  CIRC 

11.11 

22,95 

•2.16 

•l.lt 

26.31 

•6.11 

-1.32 

1.66 

2.11 

HIP  'BUTTOCK)  CIRC 

ItS. 92 

191.33 

-1.S9 

-1.12 

116.29 

•1.62 

-1.61 

.05 

.11 

VERT  TRUNK  CIRC 

m.  it 

169.27 

-.91 

-.99 

169.31 

-.12 

-.*3 

-.13 

-.12 

ARM  SCTE  CIRC 

11.31 

It. 65 

-.69 

-1.69 

61.36 

-.SI 

-2.66 

.31 

.26 

BICIPS  CIRC.FLXO 

31.21 

29. St 

*1.1$ 

•3.91 

29.61 

•1.36 

-6.B6 

.19 

.63 

FOREARM  CIRC.FLXO 

22.36 

26. t) 

-.It 

-2.12 

26.62 

-.69 

-2.6* 

.16 

.92 

HRIST  CIRC 

it.tr 

IS. T9 

-.32 

•2.66 

15.69 

*.3t 

*2.61 

.16 

.35 

UPPER  THIGH  CIRC 

63.92 

62. t3 

-1.19 

-2. 16 

61.29 

•1.23 

-2.11 

.16 

.39 

CALF  CIRC 

31.  S9 

37.30 

-1.21 

-3.23 

32.66 

•1.15 

-3. *2 

-.96 

-.15 

ANKLE  CIRC 

23.12 

22.16 

-.96 

•1.31 

22. It 

-.12 

-3.26 

-.16 

-.62 

SHOULDER  LTH 

16.96 

ls.rs 

-.13 

•5.29 

11.96 

•l.lt 

-6.  ST 

.19 

1.23 

BACK  CURV  AT  BUST 

12.19 

IS. 16 

•2.13 

•1.16 

61.16 

•2.33 

-S.12 

• SI 

•62 

HAIST  BACK 

11.22 

13.26 

-l.tl 

-3.19 

62.96 

•l.tl 

-6.21 

*M 

.69 

MECK-BUSTPOINT  LT 

26.29 

27. 6S 

-l.il 

-l.li 

22.26 

-l.SS 

•5.60 

.61 

1.69 

SLEEVE  INSEAH 

16.61 

12.95 

-.19 

-1.22 

62.61 

•1.36 

-2.12 

.51 

1.12 

HEAD  BREAOTH 

15. S3 

11.02 

-.66 

-1,11 

16.  IS 

•.66 

• 6. St 

.12 

.16 

HE  AO  LENGTH 

19.62 

19.12 

-.99 

-2. St 

19.15 

••62 

•3.25 

.12 

.66 

HANO  BREAOTH 

A.SS 

6.16 

-.19 

•2,31 

l.tl 

-.29 

-3.56 

ae 

1.16 

HANO  CIRC 

IS.  II 

19.12 

-.11 

•2.26 

19.20 

-.51 

-2.99 

.16 

.21 

HANO  LENGTH 

19.  *2 

19.lt 

-.12 

•6.31 

11.93 

-.19 

-6.69 

.tT 

.36 

FOOT  LENGTH 

26.12 

26.13 

-.11 

-.St 

25.22 

-.61 

•1.56 

• 26 

l.tl 

FOOT  BREAOTH 

9.21 

9.  IS 

••39 

•6.21 

9.33 

-.61 

•6.63 

.12 

.22 

ANKLE  HEIGHT 

13.29 

11.62 

•1.12 

•11.96 

11.23 

-1.56 

13.22 

.16 

1.12 

• TOTAL  GROUP  N « JESS,  LARGE  LONG  SUBGROUP  N » 111 
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Section  IV 


COMPARISON  OF  METHODS 


There  have  been  two  major  nroblems  associated  with  the  use 
of  percentile  data  to  design  items  for  persons  at  the  extreme 
ends  of  the  size  ranges;  (1)  the  percentile  body  segments  are 
not  additive,  and  (2)  the  proportions  of  percentile  segments  are 
not  found  in  nature.  If  subgroup  or  regression  data  are  to 
prove  any  more  useful  than  the  percentile  method,  they  must 
demonstrate  improved  additive  properties  and  more  realistically 
proportioned  segments.  To  show  how  the  three  methods  compare, 
we  illustrated  their  additive  properties  in  Tables  13  and  14 
using  the  combined  female  samples  (n=3235) . Though  the  female 
sample  is  used  throughout  this  comparison,  the  male  data  showed 
the  same  results.  Stature  is  divided  into  seven  height  segments. 

It  goes  without  saying  that  the  sum  of  these  segments  should 
equal  total  stature.  The  value  for  each  segment  was  computed 
for  each  subject.  Then  the  small  and  large,  percentile,  subgroup, 
and  regression  values  were  computed  for  these  segments.  The 
sum  of  the  5th  percentile  height  segments  is  136.89  cm,  which  is 
15.6  cm  less  than  the  5th  percentile  stature.  The  95th  percentile 
segment  sum  is  188.81  cm,  which  is  15.75  cm  greater  than  the 
95th  percentile  stature.  By  comparison,  the  subgroup  and  regres- 
sion segment  values  add  up  to  their  respective  statures,  precisely. 
There  is  no  simple  way  to  segment  weight,  so  bust  circumference,  a 
variable  which  is  highly  correlated  with  weight,  was  segmented. 
Using  the  combined  female  sample  again,  front  curvature  at  bust 
was  derived  for  all  the  subjects  by  subtracting  back  curvature  at 
bust  from  bust  circumference  (see  Table  14) . The  percentile 
values,  the  subgroup  mean  values,  and  the  regression  values  were 
obtained.  As  can  be  seen  in  Tables  13  and  14,  the  sum  of  the 
two  percentile  curvature  values  did  not  add  up  to  the  percentile 
bust  circumference  whereas  the  subgroup  and  regression  curvature 
values  iid  add  up  to  their  respective  bust  circumferences. 

The  proportionality  of  the  segments  is  illustrated  in  Table 
15.  Height  segment  values  are  represented  as  percentages  of 
stature  and  the  curvatures  are  represented  as  percentages  of 
bust  circumference. 

The  regression  proportions  are  close  enough  to  the  subgroup 
proportions  to  suggest  that  the  regression  and  subgroup  propor- 
tions may  only  differ  because  of  rounding  error.  This  similarity 
exists  in  spite  of  the  fact  that  the  actual  values  for  variables 
are  not  equal.  The  percentile  proportions  often  differ  as  much  as 
two  percent  from  the  other  two,  indicating  that  percentile  propor- 
tions may  inaccurately  represent  the  proportions  of  small  and  large 
people. 

Perhaps  the  most  obvious  point  to  be  noted  in  Table  15 
is  that  the  percentile  segments,  once  again,  do  not  add  up  to  a 
whole  body.  Model  makers  have  dealt  with  this  discrepancy  in 
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ADDITIVE  HEIGHT  SEGMENTS 
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All  values  are  in  centimeters;  total  san^le  size=3235; 
small-short  subgroup  n=114;  large-long  subgroup  n=115. 


TABLE  14 


ADDITIVE  CIRCUMFERENCE  SEGMENTS 
COMBINED  1977  ARMY  WOMEN  AND  1968  AIR  FORCE  WOMEN* 


SMALL  SIZE 


Variable  Name 


5th  Small-Short 

Percentile  Mean 


Regression 


Front  Curvature  at  Bust  40.46 

Back  Curvature  at  Bust  37.33 


43.10  43.79 

39.06  39.43 


TOTAL 


77.79 


82.16  83.22 


BUST  CIRCUMFERENCE  80 . 02 


82.16  83.22 


Front  Curvature 

Back  Curvature 

Bust  Circumfer- 

at Bust 

at  Bust 

ence 

LARGE  SIZE 

Variable  Name 

95th 

Percentile 

Large-Long 

Mean 

Regression 

Front  Curvature  at  Bust 
Back  Curvature  at  Bust 

54.74 

47.89 

51.15 

45.46 

50.85 

45.16 

TOTAL 

102.23 

96.61 

96.01 

BUST  CIRCUMFERENCE 

99.75 

96.62 

96.01 

* All  values  are  in  centimeters;  total  sample  size=3235;  small- 
short  subgroup  n=114;  large  long  subgroup  n=115. 
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TABLE  15 


HEIGHT  SEGMENT  VALUES  AS  A PERCENTAGE  OF  STATURE: 
CURVATURE  VALUES  AS  A PERCENTAGE  OF  BUST  CIRCUMFERENCE 
(Combined  1977  Army  Women  and  1968  Air  Force  Women*) 


Small-Short  Regres-  Large-Long  Regres- 


Variable  Name 

5th%ile 

Subgroup  X 

sion 

95th%ile 

Subgroup  X 

sion 

Shoulder-Vertex 

17.74 

19.0? 

19.06 

18.95 

17.72 

17.79 

Bust-Shoulder 

7.08 

8.  'A 

8.50 

10.27 

9.26 

9.08 

Waist-Bust 

8.80 

10.81 

10.98 

12.59 

10.44 

10.64 

Buttock-Waist 

9.04 

11.02 

11.16 

12.52 

10.63 

10.83 

Crotch-Buttock 

3.13 

4.71 

4.72 

6.07 

4.63 

4.62 

Ankle-Crotch 

37.93 

38.87 

38.81 

41.08 

40.69 

40.20 

Ankle  Height 

6.05 

6.92 

6.87 

7.63 

6.81 

6.78 

TOTAL 

89.77% 

99.99% 

100.10% 

109.11% 

100.18% 

99.94% 

Front  Curv 

at  Bust 

50.56 

52.45 

52.61 

54.88 

52.94 

52.96 

Back  Curv 

at  Bust 

46.65 

47.54 

47.38 

47.60 

47.05 

47.03 

TOTAL 

97.21% 

99.99% 

99.99% 

102.48% 

99.99% 

99.99% 

* Sample  size* 32 35 


several  ways.  Some  have  used  the  individual  segment  values  which 
are  most  important  to  specific  tasks  and  adjusted  the  other 
dimensions  to  create  a 5th  or  95th  percentile  body.  In  this  way, 
a model-maker  may,  for  example,  build  accurate  percentile  values 
for  sitting  height,  hip  breadth  and  arm  reach  into  a model  to  be 
used  in  the  design  of  a cockpit  and  adjust  other  dimensions,  such 
as  length  and  stature,  to  achieve  a "realistic"  total  body,  though 
it  will  not  have  5th  or  95th  percentile  sizes  for  the  adjusted 
dimensions. 

Another  approach  has  been  to  prorate  all  the  segments  upwards 
or  downwards  so  that  their  sums  are  equal  to  5th  or  95th  percentile 
stature.  Conversely,  one  can  treat  the  sum  of  the  percentile  values 
as  the  stature  of  the  whole  figure  (ignoring  actual  values  for  5th 
and  95th  percentile  statures).  A consequence  of  juggling  percentile 
data  to  make  the  whole  equal  the  sum  of  its  parts  is  loss  of 
accuracy — in  the  latter  case,  percentile  statures  on  the  "adjusted" 
models  no  longer  represent  actual  stature  measurements,  while  in 
the  former  case  mercantile  statur  > is  retained  by  the  actual 
percentile  value  is  lost  for  all  the  other  segments.  In  both 
cases,  the  segments  will  maintain  the  same  relationships  to  each 
other,  a proportionality  which  is  illustrated  in  the  following 
table . 
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TABLE  16 


t 

f 


HEIGHT  SEGMENT  VALUES  AS  A PERCENTAGE  OF  THEIR  SUM 
(Combined  1977  Army  Women  and  1968  Air  Force  Women*) 


Variable  Name 

5th%ile 

Small-Short 
Subgroup  X 

95%ile 

Laroe-Long 
Subgroup  X 

Shoulder-Vertex 

19.76 

19.02 

17.37 

17.72 

Bust-Shoulder 

7.89 

8.64 

9.41 

9.26 

Waist-Bust 

9.80 

10.81 

11.54 

10.44 

Buttock-Waist 

10.07 

11.02 

11.47 

10.63 

Crotch-Buttock 

3.49 

4.71 

5.56 

4.63 

Ankle-Crotch 

42.25 

38.87 

39.65 

40.69 

Ankle  Height 

6.74 

6.92 

6.99 

6.81 

TOTAL 

100.00% 

99.99% 

99.99% 

100.18% 

* Sample  size=3235.  Small-short  subgroup  n=116;  large-long 
n=>114 


A study  of  the  table  reveals  that  while  the  percentile  values  seem 
to  have  moved  closer  to  the  subgroup  values,  the  proportions  of  the 
percentile  bodies  continue  to  be  unreliable.  It  can  be  seen,  for 
example,  that  5th  percentile  leg  dimensions  (ankle-crotch)  are  pro- 
portionately larger  than  the  same  dimensions  on  95th  percentile 
individuals,  which  is  to  say  that  small  people  would  have  pro- 
portionately longer  legs  than  large  people.  Not  only  does  this 
sizing  phenomenon  seem  to  run  counter  to  observable  fact,  but  it  is 
directly  contradicted  by  the  subgroup  values. 

Thus  it  appears  that  the  adjustment  of  percentile  values  tends 
to  create  as  many  problems  as  it  seeks  to  resolve. 

Another  way  of  comparing  percentile,  subgroup  and  regression 
methods  is  to  study  the  values  of  the  deviations  in  percent  as 
they  appear  in  Tables  1-12.  The  deviation  in  percent  between 
the  subgroup  mean  and  regression  values  seem  to  be  very  small 
as  compared  to  their  respective  percent  deviations  from  the 
percentile  values.  To  illustrate  more  clearly,  we  tabulated 
frequency  distributions  of  these  percent  deviations  for  the  1977 
Army  women's  sample,  the  1968  WAF  sample,  and  the  combined  female 
sample  (Tables  17  - 22) . 

Most  of  the  deviations  between  the  subgroup  and  regression 
methods  lie  within  a range  of  +2%D.  This  means  that  most  of  the 
variables  have  subgroup  mean  and  regression  values  which  are  98% 
or  more  alike.  The  deviations  between  the  percentile  values  and 
either  the  regression  or  the  subgroup  mean  values  are,  for  the  most 
part,  much  greater.  These  relationships  showed  up  consistently  in 
all  the  military  samples  used. 

While  the  regression  and  subgroup  methods  produced  values 
which  were  consistently  within  a range  of  +2%D,  these  values  were 
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TABLE  17 

FREQUENCY  DISTRIBUTIONS  OF  THE  PERCENT  DEVIATIONS  (%D) 
BETWEEN  THE  SMALL-SHORT  SUBGROUP  VALUES  (SUB) , THE 
5TH  PERCENTILE  VALUES  (5TH) , AND  THE  REGRESSION  VALUES  (REG) 


WAF  - 1968* 


Range 


SUB  to  REG  -%D 


5TH  to  SUB  %D 


5TH  to  REG  »D 


%D 

(No.  of  Variables) 

(No.  of  Variables) 

(No. 

4.0  and 

up 

25 

34 

3.8  to 

4.0 

4 

3.6  to 

3.8 

2 

1 

3.4  to 

3.6 

2 

3 

3.2  to 

3.4 

5 

5 

3.0  to 

3.2 

4 

5 

2.8  to 

3.0 

3 

3 

2.6  to 

2.8 

3 

2.4  to 

2.6 

6 

2 

2.2  to 

2.4 

1 

3 

2 

2.0  to 

2.2 

1 

3 

3 

1.8 

to 

2.0 

5 

1 

1 

1.6 

to 

1.8 

7 

1 

4 

1.4 

to 

1.6 

4 

2 

2 

1.2 

to 

1.4 

5 

5 

3 

1.0 

to 

1.2 

3 

3 

2 

0.8 

to 

1.0 

14 

2 

3 

0.6 

to 

0.8 

21 

4 

2 

0.4 

to 

0.6 

9 

3 

1 

0.2 

to 

0.4 

4 

5 

0 

to 

0.2 

11 

6 

-0.2 

to 

0 

1 

-0.4 

tc 

-0.2 

2 

1 

-0.6 

-0.8 

to 

to 

-0.4 

-0.6 

1 (97.7%) 

i <38.6%) 

(27,355) 

-1.0 

to 

-0.8 

-1.2 

to 

-1.0 

-1.4 

to 

-1.2 

1 

-1.6 

to 

-1.4 

1 

1 

-1.8 

to 

-1.6 

-2.0 

to 

-1.8 

-2.2 
.4 
.6 
-2.8 
-3.0 
Less 


to  -2.0 
to  -2.2 
to  -2.4 
to  -2.6 
to  -2.8 
than  3 . 0 


* Small-short  subgroup  n=59 
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TABLE  18 

FREQUENCY  DISTRIBUTIONS  OF  THE  PERCENT  DEVIATIONS  (%D) 
BETWEEN  THE  SMALL-SHORT  SUBGROUP  VALUES  (SUB) , THE 
5TH  PERCENTILE  VALUES  (5TH) , AND  THE  REGRESSION  VALUES  (REG) 


ARMY  WOMEN  - 1977* 


Range 

%D 


SUB  to  REG  %D 
(No.  of  Variables) 


5TH  to  SUB  %D 
(No.  of  Variables) 


5TH  to  REG  %D 
(No . of  Variables ) 


4.0 

and 

up 

15 

20 

3.8 

to 

4.0 

2 

3.6 

to 

3.8 

2 

5 

3.4 

to 

3.6 

1 

2 

3 

3.2 

to 

3.4 

2 

3.0 

to 

3.2 

2 

2 

3 

2.8 

to 

3.0 

2 

3 

2.6 

to 

2.8 

1 

7 

2.4 

to 

2.6 

4 

4 

2.2 

to 

2.4 

5 

2 

2 

2.0 

to 

2.2 

7 

1 

1.8 

to 

2.0 

2 

2 

4 

1.6 

to 

1.8 

3 

6 

2 

1.4 

to 

1.6 

6 

5 

2 

1.2 

to 

1.4 

3 

4 

2 

1.0 

to 

1.2 

3 

4 

1 

0.8 

to 

1.0 

7 

0.6 

to 

0.8 

11 

1 

3 

0.4 

to 

0.6 

5 

0.2 

to 

0.4 

9 

3 

2 

0 

to 

0.2 

4 

1 

3 

-0.2 

to 

0 

4 

1 

-0.4 

to 

-0.2 

-0.6 

-0.8 

to 

to 

-0.4 

-0.6 

i (88.4%) 

i (W.9X) 

(27,5%) 

-1.0 

to 

-0.8 

-1.2 

to 

-1.0 

-1.4 

to 

-1.2 

1 

-1.6 

to 

-1.4 

1 

-1.8 

to 

-1.6 

1 

-2.0 

to 

-1.8 

• \ 

2.2  to  -2.0 


-2.4  to  -2.2  1 

-2.6  to  -2.4 

-2.8  to  -2.6 

-3.0  to  -2.8 

Less  than  3.0 


* Small-short  subgroup  n=55 
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TABLE  19 


FREQUENCY  DISTRIBUTIONS  OF  THE  PERCENT  DEVIATIONS  (%D) 
BETWEEN  THE  LARGE-LONG  SUBGROUP  VALUES  (SUB) , THE 
95TH  PERCENTILE  VALUES  (95TH) , AND  THE  REGRESSION  VALUES  (REG) 


WAF  - 1968* 


Range 

%D 


SUB  to  REG  %D 
(No.  of  Variables) 


95TH  to  SUB  %D 
(No.  of  Variables) 


95TH  to  REG  %D 
(No.  of  Variables) 


4.0 

and  up 

15 

21 

3.8 

to  4.0 

3 

3.6 

to 

3.8 

4 

3 

3.4 

to 

3.6 

2 

8 

3.2 

to 

3.4 

3 

2 

3.0 

to 

3.2 

5 

5 

2.8 

to 

3.0 

3 

1 

2.6 

to 

2.8 

2 

1 

5 

2.4 

to  2.6 

7 

3 

2.2 

to  2.4 

1 

3 

4 

2.0 

to 

2.2 

1 

2 

2 

1.8 

to 

2.0 

1 

1“  5 

4 

1.6 

to 

1.8 

4 

2 

4 

1.4 

to 

1.6 

5 

7 

4 

1.2 

to  1.4 

6 

5 

1 

1.0 

to  1.2 

10 

1 

4 

0.8 

to  1.0 

7 

4 

3 

0.6 

to 

0.8 

6 

5 

3 

0.4 

to  0.6 

14 

4 

0.2 

to  0.4 

8 

2 

2 

0 

to  0.2 

15 

2 

6 

-0.2 

to 

0 

3 

-0.4 

to  -0.2 

1 

4 

\D  CO 

O O 

1 1 

to  -0.4 
to  -0.6 

2 (9<I.3Z) 

mM) 

(35.2%) 

-1.0 

to  -0.8 

1 

-1.2 

to  -1.0 

-1.4 

rt 

O 

i 

t-* 

to 

-1.6 

to  -1.4 

-1.8 

to  -1.6 

-2.0 

to  -1.8 

-2.2 

-2.4 

-2.6 

-2.8 

-3.0 

Less 


to  -2.0 
to  -2.2 
to  -2.4 
to  -2.6 
to  -2.8 
than  3.0 


1 

1 


* Large-long  subgroup  n=66 
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TABLE  20 

FREQUENCY  DISTRIBUTIONS  OF  THE  PERCENT  DEVIATIONS  (%D) 
BETWEEN  THE  LARGE -LONG  SUBGROUP  VALUES  (SUB) , THE 
95TH  PERCENTILE  VALUES  (95TH) , AND  THE  REGRESSION  VALUES  (REG) 


ARMY  WOMEN  - 1977* 


Range 

SUB  to  REG  %D 

95TH  to  SUB  %D 

95TH  to  REG  %D 

%D 

(No.  of  Variables) 

(No.  of  Variables) 

(No.  of  Variables) 

4.0  and 

up 

16 

17 

3.8  to 

4.0 

3 

3.6  to 

3.8 

1 

2 

3.4  to 

3.6 

1 

3 

3.2  to 

3.4 

3 

2 

3.0  to 

3.2 

5 

2.8  to 

3.0 

2 

4 

2.6  to 

2.8 

2 

5 

2.4  to 

2.6 

7 

4 

2.2  to 

2.4 

3 

2 

2.0  to 

2.2 

1 

3 

1.8 

to 

2.0 

4 

4 

1.6 

to 

1.8 

1 

3 

2 

1.4 

to 

1.6 

1 

3 

4 

1.2 

to 

1.4 

5 

4 

2 

1.0 

to 

1.2 

7 

3 

2 

0.8 

to 

1.0 

6 

2 

1 

0.6 

to 

0.8 

11 

2 

0.4 

to 

0.6 

8 

3 

0.2 

to 

0.4 

9 

1 

2 

0 

to 

0.2 

8 

3 

3 

-0.2 

to 

0 

8 

1 

-0.4 

to 

-0.2 

2 

2 

-0.6 

-0.8 

to 

to 

-0.4 

-0.6 

j (100%) 

(43.5%) 

(31.9%) 

-1.0 

to 

-0.8 

2 

-1.2 

to 

-1.0 

-1.4 

to 

-1.2 

i 

-1.6 

to 

-1.4 

-1.8 

to 

-1.6 

-2.0 

to 

-1.8 

» 

T 

-2.2  to  -2.0 
-2.4  to  -2.2 
-2.6  to  -2.4 
-2.8  to  -2.6 
-3.0  to  -2,8 
Less  than  3.0 


* 


Large-long  subgroup  n=54 


TABLE  21 


FREQUENCY  DISTRIBUTIONS  OF  THE  PERCENT  DEVIATIONS  (%D) 
BETWEEN  THE  SMALL-SHORT  SUBGROUP  VALUES  (SUB) , THE 
5TH  PERCENTILE  VALUES  (5TH) , AND  THE  REGRESSION  VALUES  (REG) 


COMBINED  FEMALE  SAMPLE* 


Range 

%D 


SUB  to  REG  \D 
(No.  of  Variables ) 


5TH  to  SUB  %D 
(No. 


4.0 

and 

; up 

7 

16 

3.8 

to 

4.0 

4 

2 

3.6 

to 

3.8 

1 

2 

3.4 

to 

3.6 

1 

1 

3.2 

to 

3.4 

3 

1 

3.0 

to 

3.2 

1 

2.8 

to 

3.0 

4 

2.6 

to 

2.8 

1 

2.4 

to 

2.6 

1 

1 

2.2 

to 

2.4 

3 

2 

2.0 

to 

2.2 

2 

2 

1.8 

to 

2.0 

1 

2 

1 

1.6 

to 

1.8 

2 

2 

1.4 

to 

1.6 

3 

3 

1 

1.2 

to 

1.4 

2 

1 

1.0 

to 

1.2 

4 

1 

0.8 

to 

1.0 

5 

1 

2 

0.6 

to 

0.8 

4 

1 

0.4 

to 

0.6 

6 

1 

0.2 

to 

0.4 

5 

1 

0 

to 

0.2 

2 

1 

3 

-0.2 

to 

0 

3 

-0.4 

to 

-0.2 

1 

2 

to  CO 

0 d 

1 i 

to 

to 

-0.4 

-0.6 

(92 . 5%) 

1 

1 

m) 

-1.0 

to 

-0.8 

-1.2 

to 

-1.0 

i 

-1,4 

to 

-1.2 

-1.6 

to 

-1.4 

-1.8 

to 

-1.6 

II 

-2.0 

to 

-1.8 

> 

1-  1 

> 

t 

5th  REG  %D 
of  Variables) 


-2.2 

-2.4 

-2.6 

-2.8 

-3.0 

Less 


to  -2.0 
to  -2.2 
to  -2.4 
to  -2.6 
to  -2.8 
than  3.0 


Small- short  subgroup  n=116 
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TABLE  22 

FREQUENCY  DISTRIBUTIONS  OF  THE  PERCENT  DEVIATIONS  (%D) 
BETWEEN  THE  LARGE-LONG  SUBGROUP  VALUES  (SUB) , THE 
95TH  PERCENTILE  VALUES  (95TH) , AND  THE  REGRESSION  VALUES  (REG) 


COMBINED  FEMALE  SAMPLE* 


Range 

%D 


SUB  to  REG  %D 
(No.  of  Variables) 


95TH  to  SUB  %D 
(No.  of  Variables) 


95TH  to  REG  %D 
(No.  of  Variables) 


4.0 

and  up 

3.8 

to 

4.0 

3.6 

to 

3.8 

3.4 

to 

3.6 

3.2 

to 

3.4 

3.0 

to 

3.2 

2.8 

to 

3.0 

2.6 

to 

2.8 

2.4 

to 

2.6 

2.2 

to 

2.4 

2.0 

to 

2.2 

1.8 

to 

2.0 

1.6 

to 

1.8 

1.4 

to 

1.6 

1.2 

to 

1.4 

1.0 

to 

1.2 

0.8 

to 

1.0 

0.6 

to 

0.8 

0.4 

to 

0.6 

0.2 

to 

0.4 

0 

to 

0.2 

-0.2 

to 

0 

-0.4 

to 

-0.2 

-0.6 

to 

-0.4 

-0.8 

to 

-0.6 

-1.0 

to 

-0.8 

-1.2 

to 

-1.0 

-1.4 

to 

-1.2 

-1.6 

to 

-1.4 

-1.8 

to 

-1.6 

-2.0 

_to_ 

-1.8 

-2.2 

to 

-2.0 

-2.4 

to 

-2.2 

-2.6 

tc, 

-2.4 

-2.8 

to 

-2.6 

— 3. 0 

to 

-2.8 

Less 

than  3.0 

(902) 


MOS) 


(32,52) 


■v  Large- long  subgroup  n=114 
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nevertheless  not  the  same.  One  reason  they  do  not  produce  equal 
values  is  that  the  regression  equations  utilized  percentile  values 
of  stature  and  weight  which  were  not  equal  to  the  subgroup  stature 
and  weight  values.  To  ascertain  whether  we  could  further  improve 
the  correlation  between  results  achieved  by  the  two  preferred 
methods,  we  inserted  the  subgroup  stature  and  weight  values  as 
input  into  the  regression  equations  for  the  combined  female  sample. 

A frequency  distribution  of  the  percent  deviations  between  the  sub- 
group and  regression  values  was  tabulated  (Table  23)  and  shows  that 
the  differences  between  the  values  were  indeed  less  but  still 
not  equal. 

There  are  two  further  explanations  for  the  differences  which 
persist  between  the  subgroup  and  regression  values.  First,  the 
subgroups  may  be  too  small  causing  the  possibility  of  erratic  mean 
values.  Second,  the  statistics  involved  in  the  regression  equation 
may  be  inaccurately  predicting  values. 

Many  statistics,  including  the  standard  deviation  which  is  used 
in  the  regression  equation,  assume  a theoretical,  symmetrical, 
bell-shaped  distribution  curve,  which  has  been  "fitted"  to  the  data — 
the  so-called  normal  curve.  In  reality,  most  distributions  do  not 
have  this  exact  shape.  Most  variables  have  somewhat  skewed,  i.e., 
non symmetrical , distributions.  Some  are  more  skewed  than  others. 

We  found  that  the  variables  /rtiich  had  regression  values  least  like 
the  subgroup  values  were  also  those  which  were  often  skewed  in  com- 
parison with  most  of  the  other  variables.  It  appears  that  the  more 
skewed  the  variable  the  less  well  the  regression  equation  functions 
as  a predictor. 

To  illustrate  skewness,  we  approximated  normal  curves  for 
weight  and  upper  thigh  circumference  using  means  and  standard 
deviations  from  the  1968  WAF  sample.  These  approximations  were 
then  plotted  on  the  same  graph  as  frequency  distributions  of  their 
actual  values  (Figures  4 and  5) . Weight  and  upper  thigh  circum- 
ference have  a relatively  high  correlation  coefficient  (.840  in 
this  sample) , yet  it  can  be  seen  that  their  skewness  is  not  the  same 
with  upper  thigh  circumference  being  more  symmetrically  distributed 
than  weight. 

While  it  is  difficult  to  determine  how  greatly  the  regres- 
sion results  are  affected  by  deviations  from  the  normal  curve, 
comparison  with  subgroup  values  shows  that  the  two  methods  produce 
consistently  similar  results.  Since  both  methods  also  produce 
additive  segmer  and  nearly  : dentical  proportions,  it  seems  the 
distributions  re  not  so  deviant  from  the  normal  curve  as  to 
greatly  affect  the  regression  values  and,  in  any  case,  not  so 
deviant  as  to  affect  design  problems. 

Basically,  when  using  normal  curve  statistics  there  is  always 
some  margin  of  error.  The  larger  the  deviation  of  the  data  from 
the  normal  curve,  the  larger  the  margin  of  error.  This  should 
be  kept  in  mind  when  using  regression  values. 
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TABLE  23 


FREQUENCY  DISTRIBUTIONS  OF  THE  PERCENT  DEVIATIONS  (%D) 
BETWEEN  SUBGROUP  AND  REGRESSION  VALUES  (REGRESSION  VALUES 
PREDICTED  FROM  SUBGROUP  STATURE  AND  WEIGHT  RATHER  THAN 
PERCENTILE  STATURE  AND  WEIGHT) 


Range 

%D 


SMALL-SHORT 
(No.  of  Variables) 


LARGE-LONG 
(No.  of  Variables) 


4.0  and 

up 

3.8  to 

4.0 

3.6  to 

3.8 

3.4  to 

3.6 

3.2  to 

3.4 

3.0  to 

3.2 

2.8  to 

3.0 

2.6  to 

2.8 

2.4  to 

2.6 

2.2  to 

2.4 

2.0  to 

2.2 

1.8  to 

2.0 

* 

. - 

1.6  to 

1.8 

2 

1.4  to 

1.6 

1 

1 

1.2  to 

1.4 

1 

1.0  to 

1.2 

4 

1 

0.8  to 

1.0 

1 

3 

r>.6  to 

0.8 

2 

1 

0.4  to 

0.6 

6 

7 

0.2  to 

0.4 

4 

5 

0 to 

0.2 

7 

5 

-0.2  to 

0 

4 

2 

-0.4  to 

-0.2 

2 

5 

-0.6  to 

-0.4 

3 

5 

-0.8  to 

-0.6 

3 

1 

-1.0  to 

-0.8 

1 

-1.2  to 

-1.0 

1 

-1.4  to 

-1.2 

-1.6  to 
-1.8  to 

-1.4 

-1.6 

-1  (100%) 

(100%) 

-2.0  to 

-1.8 

* ' 

• 

-2.2 

-2.4 

-2.6 

-2.8 

-3.0 

Less 


to  -2.0 
to  -2.2 
to  -2.4 
to  -2.6 
to  -2.8 
than  3.0 


* Small-short  subgroup  n=116;  large-long  subgroup  n=114 
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Section  V 


CONCLUSION 


Three  general  conclusions  reached  by  McConville  and  Chi  rchill 
in  their  earlier  study  are  supported  by  oar  analysis.  First,  the 
percentile  method  is  unrealistic  and  unreliable  for  most  design 
purposes.  Second,  the  subgroup  and  regression  methods  are  both 
improvements  over  the  percentile  method  and,  of  these  two,  the 
regression  method  will  normally  produce  the  most  accurate  and 
useful  data  for  designers. 

We  have  demonstrated  in  this  report  that  virtually  no  combi- 
nation of  5th  or  95th  percentile  values  will  add  up  to  a valid 
whole  person,  nor  will  these  values,  when  assembled,  represent 
an  accurately  proportioned  person.  These  basic  defects  hold  true 
for  as  few  as  two  percentile  values  since,  as  we  demonstrated, 

5th  percentile  front  and  back  curvatures  at  bust  level  will  not 
add  up  to  5th  percentile  bust  circumference.  Model  makers  have 
traditionally  coped  with  this  problem  either  by  disregarding  the 
sum  total  of  the  percentile  parts,  or  by  performing  a series  of 
cutting  and  stretching  operations  on  the  less  "relevant"  dimensions. 
While  the  collective  percentile  model  should  be  viewed  with  great 
caution  by  designers,  percentile  values,  nevertheless,  have  merit 
when  used  individually.  If,  for  example,  one  is  concerned  only 
with  the  design  of  a seat  which  must  be  large  enough  to  accommodate 
95%  of  the  population  in  terms  of  sitting  height  or  hip  breadth, 
then  95th  percentile  values  of  those  dimensions  are  useful.  They 
are  known  to  encompass  95%  of  the  population  and  they  are  readily 
available. 

The  subgroup  method,  which  has  been  shown  to  be  far  more 
accurate  in  portraying  persons  at  the  tails  of  the  distribution 
than  the  percentile  method,  is  not  the  procedure  of  choice  for 
many  design  problems  since,  often,  the  target  populations  may 
provide  only  very  small  numbers  of  people  in  the  large  and  small 
categories.  The  resulting  data  will  be  unreliably  erratic  if  the 
sample  is  too  small  or  if  it  contains  even  one  person  with 
unusually  deviant  dimensions.  Because  the  subgroup  data  represent 
the  measurements  of  real  people,  its  chief  usefulness,  for  our 
purposes,  was  to  provide  a check  for  the  validity  of  the  other 
two  methods. 

The  regression  method  is  recommended  because  it  results  in  the 
most  reliable  dimensional  data  for  the  whole  body  and  its  component 
parts,  as  shown  in  this  report,  but  also  because  it  is  the  most 
flexible  method.  In  addition  to  predicting  accurate  values,  any 
given  values  of  stature  and  weight  can  be  used  in  the  regression 
equation  so  that  values  can  be  estimated  for  any  other  variable  for 
any  desired  stature  and  weight.  Like  the  dimensions  resulting  from 
use  of  the  subgroup  method,  regression  values  are  additive  and,  when 
assembled,  produce  a model  in  which  all  the  parts  are  proportional. 
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APPENDIX 


Presented  in  Part  A of  the  Appendix  are  the  regression  equa- 
tions which  were  used  in  this  study.  As  previously  cited,  they 
may  be  employed  not  just  to  predict  5th  and  95th  percentile  values 
but  to  predict  values  in  any  size  category.  For  workspace  designers 
particularly  concerned  with  dimensions  of  the  seated  operator,  we 
have  developed  comparable  regression  equations  using  sitting 
height  in  place  of  stature  (Part  B) . These  equations  appear  to  be 
nearly  as  reliable  predictors  as  those  based  on  weight  and  stature 
with  better  than  98%  agreement  between  most  subgroups  and  regres- 
sion values. 

A list  of  tables  containing  the  regression  equations  ru  Parts 
A and  B of  this  Appendix  is  given  below: 


Table  No. 

PART  A 24 

25 

26 

27 

28 
29 


1966  U.S.  Army  Men 

1967  USAF  Men 
Combined  Men 

1968  AF  Women 

1977  U.S.  Army  Women 
Combined  Women 


Regressions  Based  On 

- Ht  & Wt 

- Ht  & Wt 

- Ht  & Wt 

- Ht  & Wt 

- Ht  & Wt 

- Ht  & Wt 


PART  B 30  1966  U.S.  Army  Men  - Sit  Ht  & Wt 

31  1967  USAF  Men  - Sit  Ht  & Wt 

32  Combined  Men  - Sit  Ht  & Wt 

33  1968  AF  Women  - Sit  Ht  & Wt 

34  1977  U.S.  Army  Women  - Sit  Ht  & Wt 

35  Combined  Women  - Sit  Ht  & Wt 
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TABLE  24 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  STATURE* 

1966  ARMY  MEN 

VARIABLE  R SE  EST 


WEIGHT 

1.000 

1.000*WT 

♦ 0 

. Q00*HT 

♦ 

0.00 

0.00 

STATURE 

1.000 

C.0C0*WT 

♦ 1 

. 00  0*HT 

♦ 

0.00 

0.00 

CERVICALE  HEIGHT 

.9  44 

• 0 16*WT 

♦ 

. 877*HT 

m 

6.04 

2.09 

SHOULOER  HEIGHT 

.953 

• 0 1 3 *W  T 

♦ 

. 874*HT 

m 

10.88 

1.88 

WAIST  HEIGHT 

• 841 

-. 005*WT 

♦ 

. 693*HT 

mm 

13.61 

2.91 

FUNCTIONAL  REACH 

• 586 

•024*WT 

♦ 

.38''  ' 

♦ 

12.29 

3.93 

CROTCH  HEIGHT 

• 840 

-.042*PT 

♦ 

.65 

- 

23.33 

2.54 

PATELLA  HEIGHT-TOP 

• 740 

-• 004*WT 

♦ 

.3' 

- 

11.42 

2.  19 

CALF  HEIGHT 

• 598 

-•003*WT 

♦ 

• 25v  . 

- 

7.74 

2.16 

VERTICAL  RFACH/SIT 

.836 

• 017  *WT 

♦ 

• 70  2*HT 

♦ 

13.01 

3.18 

SITTING  HEIGHT 

• 724 

. 008*WT 

♦ 

. 386*HT 

♦ 

22.05 

2.53 

EYE  HEIGHT/SITTING 

.654 

• 00  8*WT 

♦ 

. 339*HT 

♦ 

18.29 

2.70 

MIO-SHOULOER  HT/S 

• 650 

. 017*WT 

♦ 

. 27  8*HT 

♦ 

11.15 

2.41 

KNEE  HEIGHT/SITING 

.798 

. 018*WT 

♦ 

. 295*HT 

- 

• 28 

1.64 

POPLITEAL  HEIGHT 

• 669 

-• 020*WT 

♦ 

. 28 1*HT 

- 

1.25 

1.86 

CHEST  DEPTH 

.771 

• 072*WT 

m 

• 059*HT 

22.02 

1.27 

CHEST  BREADTH/SKIN 

.763 

• 074*WT 

m 

. 033*HT 

♦ 

24.56 

1.39 

HIP  BREAOTH 

.817 

• 068*WT 

♦ 

• 015*HT 

19.76 

1.16 

OCCIPUT-EX  CANTHUS 

.247 

. 009*WT 

♦ 

. 007*HT 

♦ 

14.59 

.95 

OCCIPUT- TRAGI  ON 

.135 

•006*WT 

♦ 

• 00  3*HT 

♦ 

8.60 

1.18 

HEAD  HEIGHT 

.249 

• 006*WT 

♦ 

• 01 4*HT 

♦ 

9.83 

.77 

SHOULOER-ELBOW  LTH 

• 744 

. 0C7*WT 

. 197*HT 

♦ 

1.38 

1.24 

FOREARM-HANO  LTH 

.760 

.01 1*WT 

♦ 

. 245*HT 

♦ 

3.45 

1.50 

BUTTOCK-KNEE  LTH 

• 833 

. 036*WT 

♦ 

. 279*HT 

♦ 

5.05 

1.58 

BUTTOCK-POPLITEAL 

.695 

• 017*WT 

♦ 

• 22  8*HT 

♦ 

7.33 

1.80 

BIOELTOIO  OIAMETER 

• 806 

• 092*WT 

. 

. 03  3*HT 

f 

36.49 

1.50 

MAX  F"ARM-F"ARM  BR 

• 805 

. 164*WT 

- 

. 18  0*HT 

♦ 

51.30 

2.50 

HIP  BREAOTH/SITING 

.855 

• 089*WT 

m 

. 01 3*HT 

♦ 

22.27 

1.24 

BIZYGOMATIC  OIAM 

.538 

. 0 14*WT 

- 

. 007*HT 

♦ 

12.99 

.47 

BITRAGION  OIAMETER 

• 490 

•01 3*WT 

- 

. 006*HT 

♦ 

12.47 

.49 

HEAD  LENGTH 

.352 

• 008*WT 

♦ 

• 01 8*HT 

♦ 

15.05 

.69 

OCCIPUT-NASAL  ROOT 

.336 

. 007*WT 

♦ 

. 01 8*HT 

♦ 

14.65 

.68 

OCCIPUT-PRONASALE 

.345 

• 007  *WT 

♦ 

. 025*HT 

♦ 

16.71 

.78 

HEAD  BREAOTH 

.355 

• OC  9*WT 

m 

. 00  4*HT 

♦ 

14.53 

.55 

INTERPUPILLARY  OIS 

.221 

. 00  3*WT 

♦ 

. 00  2*HT 

♦ 

5.30 

. 39 

•WEIGHT  IN  LBS  STATURE  IN  CM 
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TABLE  24  (cont’d) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  HEIGHT  ANO  STATURE* 

1966  ARMY  MEN 

VARIABLE  R SE  EST 


MENTON-NASAL  ROOT 

• 341 

• 005*WT 

♦ 

• 021*HT 

4 

7.57 

• 62 

HANO  LENGTH 

• 625 

• 006*WT 

♦ 

• 080*HT 

4 

4.11 

.75 

PALM  LENGTH 

• 503 

• 004*WT 

♦ 

• 040*HT 

♦ 

2.98 

• 54 

THUMB  CROTCH-FFB 

• 316 

•003*WT 

4 

• 018*HT 

4 

1.35 

.49 

HANO  BREAOTH 

• 469 

• 007*WT 

4 

. 018*HT 

♦ 

4.65 

.43 

HEEL  BREAOTH 

• 533 

• Oii*WT 

♦ 

• 00 1*HT 

♦ 

4.94 

• 40 

FOOT  LENGTH 

• 701 

. 011*WT 

♦ 

• 114*HT 

♦ 

5.13 

.93 

BALL  OF  FOOT  LTH 

• 636 

. 010*WT 

♦ 

. 079*HT 

♦ 

4.26 

• 81 

BALL  OF  FOOT  BR 

.531 

• 009*WT 

♦ 

• 01 9*HT 

4 

5.09 

• 46 

HEAD  CIRCUMFERENCE 

.465 

. Q30*WT 

♦ 

. 014*HT 

♦ 

46.90 

1.42 

NECK  CIRCUMFERENCE 

.731 

• 070*WT 

. 

•045*HT 

4 

34.11 

1.41 

SHOULDER  CIRCUMFER 

.854 

•251*WT 

- 

• 145*HT 

4 

98.54 

3.32 

CHEST  CIRCUMFER-CE 

.871 

. 275*WT 

• 

. 225*HT 

4 

69.28 

3.26 

WAIST  CIRCUMFRNCE 

• 863 

.343*WT 

• 

• 30  9*HT 

4 

79.65 

3.  84 

HIP  CIRCUMFERENCE 

.926 

. 263*WT 

- 

. 123*HT 

4 

73.83 

2.36 

ARM  SC YE  CIRCUMFER 

.708 

. 105*WT 

m 

. 045*HT 

4 

35.70 

2.  30 

BICEPS  CIRC/EXTENO 

• 859 

•114*WT 

m 

. 138*HT 

4 

35.38 

1.4C 

HRIST  CIRCUMFRNCE 

• 642 

•02l*WT 

4 

• 02  0*HT 

4 

10.23 

.67 

HANO  CIRCUMFERENCE 

.516 

• 020*WT 

♦ 

• 02  8*HT 

4 

13.54 

.97 

BICEPS  CIRC/FLEXEO 

• 645 

• 112*WT 

* 

. 12  5*HT 

4 

36.26 

1.47 

FOREARM  CIR/FLEXEO 

.691 

• 068*WT 

m 

• 035*HT 

4 

24.72 

1.  55 

WAIST  BACK  LENGTH 

.*♦47 

• 022*WT 

4 

. 18  5*HT 

4 

9.25 

3.  08 

SHOULOER  LENGTH 

• 219 

• 012*WT 

♦ 

. 03  3*HT 

4 

8.53 

1.93 

INTERSCYE  OISTANCE 

• 540 

. 078*WT 

- 

• 03  8*HT 

4 

33.32 

2.66 

INTERSCYE  MAXIMUM 

.573 

. 0 89*WT 

♦ 

. 010*HT 

4 

36.74 

3.  03 

SLEEVE  LENGTH 

• 744 

. 049*WT 

♦ 

• 33  5*HT 

4 

19.58 

2.  64 

SLEEVE  J.NSEAM 

• 732 

-•  001*WT 

♦ 

. 300*HT 

*» 

3.61 

1.  83 

VERTICAL  TRUNK  CIR 

.781 

. 233*WT 

4 

. 297*HT 

4 

75.21 

5.  30 

UPPER  THIGH  CIRCUM 

.887 

. 203*WT 

m 

. 19  0*HT 

4 

56.29 

2.21 

LOWER  THIGH  CIRCUM 

• 698 

• 1 27*WT 

m 

•100*HT 

4 

37.61 

2.  77 

CALF  CIRCUMFERENCE 

.805 

• 099*WT 

a» 

• 05  8*HT 

4 

30.98 

1.  58 

ANKLE  CIRCUMFRNCE 

• 683 

• 041*WT 

4 

. 00  5*HT 

4 

15.30 

1.  05 

HEEL-ANKLE  CIRCUMF 

.698 

. 033*WT 

♦ 

• 08  7*HT 

4 

13.  66 

1.  19 

INSTEP  C IRCUMF"NCE 

.534 

•031*WT 

4 

. 040*HT 

4 

14.65 

1.  39 

BALL  OF  FOOT  CIRC 

.529 

• 0 26*WT 

♦ 

• 04  3*HT 

4 

13.38 

1.  26 

♦HEIGHT  IN  LBS  STATURE  IN  CM 


TABLE  25 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  HEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  HEIGHT  AND  STATURE* 

1967  USAF  MEN 


VARIABLE 

R 

SE  EST 

AGE 

• 151 

. Q51*WT 

m 

. 11 8*HT  ♦ 

42.11 

6.23 

HEIGHT 

1*000 

1. 000*WT 

♦ 0 

. 00 0*HT  ♦ 

0.00 

0.00 

SKF  SUBSCAP"R*LNGE 

• 656 

• 019*WT 

m 

•032*HT  ♦ 

3.74 

• 40 

SKF  TRICEPS-LANGE 

• 575 

• 016*WT 

m 

. 020*HT  ♦ 

2.04 

• 42 

SKF  JUX“NIPPLE-LG£ 

• 665 

• 024*WT 

m 

. 039*HT  ♦ 

4.11 

• 50 

SKF  MAL  XIPWO-LGE 

• 702 

. 022*WT 

m 

. Q36*HT  ♦ 

3.77 

• 40 

SKF  SUPRAILIAC-LGE 

• 706 

•045*WT 

m 

. 067*HT  ♦ 

6.69 

• 83 

SKF  SUPRAPATELLA-L 

.56  A 

. 007*WT 

m 

. 010*HT  ♦ 

1.29 

• 19 

SKF  SU8SCAPMR-HARP 

• 672 

•018*WT 

m 

•032*HT  ♦ 

3.94 

.37 

SKF  TRICEPS-H ARP"N 

.609 

. 014*WT 

m 

. 020*HT  ♦ 

2.35 

• 34 

SKF  SUPRAILIAC-HPN 

.692 

. 039*WT 

m 

. 05 8*HT  ♦ 

5.94 

.75 

GRIP  STRENGTH 

• 399 

. 212*HT 

♦ 

• 499*HT  - 

.96 

15.  35 

HEIGHT  (STATURE* 

1.000 

0 . OOfl  *WT 

♦ 1 

. 00 0*HT  ♦ 

0 • GO 

0.  00 

CERVICALE  HEIGHT 

.977 

• 010*W7 

♦ 

. 90  2*H?  - 

9.63 

1.23 

ACROMION  HEIGHT 

.961 

• 022*WT 

♦ 

. 853*HT  - 

9.88 

1.60 

RAOIALE  HEIGHT 

.924 

• 025*WT 

♦ 

. 634*HT  - 

4.46 

1.74 

STYLION  HEIGHT 

• 643 

•020*WT 

♦ 

•499*HT  - 

5.39 

2.12 

OACTYLION  HEIGHT 

.775 

• 018*WT 

♦ 

. 405*HT  - 

7.77 

2.22 

SUPRASTERNAIE  HGHT 

.976 

•019*HT 

♦ 

. 83  3*HT  - 

5.83 

1.19 

NIPPLE  HEIGHT 

.949 

•• 001*WT 

♦ 

. 806*HT  - 

13.51 

1.65 

WAIST  HT-OMPHALION 

.925 

•* 015*WT 

♦ 

. 73  3*HT  - 

20.91 

1.79 

ILIOCRISTALE  HT 

.914 

• 0 11 *WT 

♦ 

• 690*HT  - 

15.12 

1.95 

BUTTOCK  HEIGHT 

• 870 

0 • 000  *WT 

♦ 

.61 7*HT  - 

19.31 

2.17 

TROCHANTER  ION  HGHT 

.887 

•• 009*WT 

♦ 

. 64 2*HT  - 

18.33 

2.  01 

GLUTEAL  FURROW  HGT 

.879 

•• 010  *WT 

♦ 

. 58 9*HT  - 

21.60 

1.  91 

CROTCH  HEIGHT 

• 661 

-.021*WT 

♦ 

. 61 3*HT  - 

19.99 

2.11 

PATELLA  TOP  HEIGHT 

• 655 

• 00 1 *WT 

♦ 

. 352*HT  - 

9.98 

1.33 

KNEE  CIRC  HEIGHT 

• 859 

. 00  2*WT 

♦ 

. 34  2*HT  - 

11.35 

1.27 

FIBULAR  HEIGHT 

• 845 

0. 000*WT 

«■ 

. 31 0*HT  - 

11.11 

1.20 

calf  height 

.747 

. 003*WT 

. 264*HT  - 

11.79 

1.  48 

ANKLE  HEIGHT 

.4  72 

-.002*WT 

♦ 

. 09 2*HT  - 

2.25 

1.  01 

SITTING  HEIGHT 

• 789 

•010*WT 

♦ 

. 38  5*HT  ♦ 

23.17 

1.  95 

EYE  HEIGHT /SITTING 

.739 

. 006*WT 

• 34 9*HT  ♦ 

16.01 

2.  03 

MIOSHOULOER  HT/SIT 

.715 

. 026*WT 

♦ 

* 261*HT  ♦ 

13.79 

1.92 

ACROMION  H "GHT/SIT 

.666 

. 028*WT 

♦ 

. 245*HT  ♦ 

12.75 

2.  13 

♦WEIGHT  IN  LBS  STATURE  IN  CM 
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TABLE  25  (cont'd) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  STATURE* 

1967  USAF  MEN 


VARIABLE 

ELBOW  REST  HGT/SIT 

R 

.272 

• 028#WT 

♦ 

• 02  9*HT 

4 

15.16 

SE  EST 
2.51 

KNEE  HEIGHT/SITT"G 

.387 

.013*WT 

♦ 

• 33  2*HT 

m 

5.37 

1« 

15 

POPLITEAL  HGHT/SIT 

• 85$ 

-• 018*WT 

♦ 

. 339*HT 

m 

13.29 

1. 

lb 

BUTTOCK-KNEE  LNGTH 

• 312 

. 042*WT 

♦ 

. 257*HT 

4 

7.54 

1. 

57 

BUTTOCK-POPLITEAL 

.729 

• 035*WT 

♦ 

. 224*HT 

4 

4.58 

1. 

7b 

ACRH-BICEP  CIR  LVL 

• 485 

.004»WT 

4 

. 111*HT 

m 

1.38 

1. 

32 

SH0UL0ER-EL8GW  lTH 

• 753 

* 001*WT 

♦ 

.207»HT 

m 

• 93 

1. 

13 

ACROMION-RAOI ALE  L 

• 720 

• 002*WT 

♦ 

. 195*HT 

- 

1.98 

1. 

18 

ELBOW-WRIST  LENGTH 

.738 

•003*WT 

♦ 

•163*HT 

4 

.57 

• 

95 

R AO I ALE- ST YL I ON  LH 

.703 

. 003*WT 

4 

. 155*HT 

m 

1.13 

1. 

01 

ELBOW-GRIP  LENGTH 

.753 

• 002*WT 

4 

. 19  3*HT 

4 

.63 

1. 

06 

THUMB-TIP  REACH 

• 680 

• Q17*WT 

4 

. 40  6#HT 

4 

5.36 

2. 

91 

THUMB-TIP  R-CH/XTO 

• 640 

. 015*WT 

4 

•438»HT 

4 

9.31 

3. 

47 

SLEEVE  INSEAM 

.719 

-• 013*WT 

4 

• 32  2*HT 

m 

6.31 

1. 

78 

BIACROMIAL  BREADTH 

.482 

. 032*WT 

4 

. 062*HT 

4 

24.18 

1. 

70 

BIOELTOIO  BREADTH 

.806 

. 104*WT 

. 

.060»HT 

4 

40.82 

1. 

52 

CHEST  BREADTH 

.763 

. 083*WT 

- 

. 05  8*HT 

4 

28.66 

1. 

37 

WAIST  BRQTH-OMPWN 

.870 

. 107*WT 

m 

. 079*HT 

4 

26.40 

1. 

18 

BICRISTALE  BREAOTH 

.649 

. 063*WT 

- 

.008*HT 

4 

18.41 

1. 

56 

HIP  BREAOTH 

.809 

.071»WT 

40 

. 00  0*HT 

4 

22.94 

1. 

11 

HIP  BREADTH  SITT"G 

.859 

. 097*WT 

»» 

. 034*HT 

4 

26.98 

1. 

18 

ELBOW  BROTH  BONE/R 

• 505 

. 005¥WT 

4 

. 016*HT 

4 

3.38 

• 

31 

ELBOW  BROTH  BONE/L 

.527 

. 005*WT 

4 

• 017*HT 

4 

3.21 

• 

30 

F-ARM-F-ARM  BR”OTH 

.729 

. 144*WT 

- 

. 133*HT 

4 

52.91 

2. 

59 

KNEE  BR'*OTH  BONE/R 

• 644 

. 011*WT 

4 

. 01 4*HT 

4 

5.58 

• 

34 

KNEE  BR**OTH  BONE/L 

• 652 

. 011*WT 

4 

. 015*HT 

4 

5.39 

• 

34 

CHEST  DEPTH 

.792 

. 080*WT 

m 

. 08i*HT 

4 

25.00 

1. 

17 

WAIST  OEPTH-OMPH**N 

• 805 

• 094*WT 

m 

. 115#HT 

4 

2 6.38 

1. 

29 

BUTTOCK  OEPTH 

• 851 

. 092*WT 

m 

•093*HT 

4 

24.49 

1. 

08 

THIGH  CLEARANCE  HT 

• 821 

. 060#WT 

m 

• 06  9*HT 

4 

18.35 

• 

79 

NECK  CIRC  -MAXIMUM 

.719 

. 07l*WT 

m 

. 060*HT 

4 

36. 66 

1. 

33 

SHOULOER  CIRCUM"CE 

.841 

. 246*WT 

m 

. 141*HT 

4 

100.00 

3. 

14 

CHEST  CIRC  AT  SCYE 

• 830 

. 260  *WT 

m 

• 204*HT 

4 

93.30 

3. 

38 

CHEST  CIRCUMF"ENCE 

.861 

.286»WT 

m 

.263*HT 

4 

95.55 

3. 

23 

WAIST  CIR-OMPHAL'*N 

.893 

. 347#WT 

m 

. 35  2*HT 

4 

89.79 

3. 

32 
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TABLE  25  (cont'd) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN  *S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  ANO  STATURE* 

1967  USAF  MEN 

VARIABLE  R SE  EST 


WAIST  CIR-OMPH/SIT 

• 866 

• 345*WT 

- • 389*HT 

* 

96.50 

3.74 

BUTTOCK  CIRCUMF-CE 

.932 

•257*WT 

- •137*HT 

♦ 

78.30 

2.  00 

BUTTOCK  CIRCUM/SIT 

• 899 

•3C5*WT 

- • 17 8*HT 

♦ 

86.26 

2.94 

VERTICAL  TRUNK  CIR 

• 867 

• 227*WT 

♦ • 325*HT 

♦ 

71,02 

3.68 

VERT  TRUNK  CIR/SIT 

• 814 

• 191 *WT 

♦ • 377*HT 

f 

61.29 

4.  03 

SCROTALE-ANT  WAIST 

• 504 

• 034*WT 

♦ • 07  2*HT 

♦ 

9,77 

1.78 

scrotale-a  haist/s 

.469 

. 011*WT 

♦ • 10  5*HT 

♦ 

4.90 

1.5C 

SCRTL-SUPRASTERNLE 

.697 

• 085*WT 

♦ • 141*HT 

♦ 

29.09 

2.45 

SCRTL-SUPRSTRNLE/S 

• 641 

• 042*WT 

♦ • 20  9*HT 

♦ 

19.21 

2.30 

scrtl-ant  scye  lvl 

• 623 

• 059*WT 

♦ • 15  9*HT 

♦ 

15,37 

2.  45 

SCRTL-ANT  SCYE  L/S 

.537 

• 016*WT 

♦ • 225*HT 

♦ 

5.79 

2.49 

SCRTL-A  MIOSHOULDR 

• 752 

•104*WT 

♦ • 146*HT 

♦ 

33,42 

2.45 

SCRTL-A  MDSHLDR/S 

• 687 

• 059*WT 

♦ • 214*HT 

♦ 

24.16 

2.36 

SCROTALE-PST  WAIST 

.617 

• 0 88*WT 

- • 023*HT 

♦ 

24.16 

2.30 

SCRTL-WAIST  OVR  BK 

• 592 

• 080*WT 

♦ • 022*HT 

♦ 

24.83 

2.44 

SCROTALE-P  WAIST/S 

.491 

• 072*WT 

♦0.000*HT 

♦ 

24.05 

2.71 

SCRTL-WAIST/BUTT/S 

• 514 

• 068*WT 

♦ • 01C*HT 

♦ 

25.94 

2.50 

SCROTALE-CERVICALE 

• 732 

•104*WT 

♦ • 166*HT 

♦ 

35.15 

2.70 

SCROTALE-CERVCLE/S 

.711 

• 102*WT 

♦ • 16  0*HT 

♦ 

38.37 

2,79 

SCRTL-PST  SCYE  LVL 

• 640 

• 065*WT 

* • 116*HT 

♦ 

26.85 

2.74 

SCRTL-PST  SCYE  L/S 

• 618 

• 0 84*WT 

♦ • 10  6*HT 

♦ 

31.18 

2.83 

SCRTL-P  MIOSHOULDR 

• 766 

• 123*WT 

♦ • 130*HT 

♦ 

40.94 

2.62 

SCRTL-MDSHLO  OVR  B 

• 740 

• 110*WT 

* • 17 9*HT 

♦ 

40.61 

2.80 

SCRTL-P  MOSHLOR/S 

• 738 

•123*WT 

♦ • 12  5*HT 

♦ 

43.78 

2.83 

SCRIL-MDSHLO  0 B/S 

• 740 

• 114*WT 

♦ • 154*HT 

♦ 

42.16 

2.76 

UPPER  THIGH  CIRCUM 

.897 

• 210*WT 

- • 21 2*HT 

f 

59.96 

1.96 

UPPER  THIGH  C/SIT 

• 914 

• 204*WT 

- • 19?*HT 

♦ 

56.52 

1,73 

KNEE  CIRCUMFERENCE 

• 848 

• 083*WT 

- • 006*HT 

♦ 

25,33 

1.10 

KNEE  CIRCUMMCE/SIT 

• 855 

• 085*WT 

♦0, 000*HT 

♦ 

24.54 

1.  10 

CALF  CIRCUMF/RIGHT 

• 801 

• 095*WT 

- • 08Q*HT 

♦ 

34.89 

1.36 

CALF  CIRCUMF/LEFT 

• 804 

• 092*HT 

- • 07 1*HT 

♦ 

33.55 

1.33 

ANKLE  CIRCUMF**ENCE 

• 695 

• 042*WT 

- • 00  9*HT 

♦ 

16.72 

• 91 

SCYE  CIRCUMFERENCE 

.742 

• 098*WT 

- • 014*HT 

♦ 

33.83 

1.86 

BICEPS  C-EXTENO/RT 

• 856 

• 107*WT 

- • 136*HT 

♦ 

36.33 

1.21 

BICEPS  C-EXTENO/LT 

• 867 

• 109*WT 

- • 139*HT 

♦ 

36.12 

1.  17 
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TABLE  25  (cont'd) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  mEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  HEIGHT  AND  STATURE 

1967  USAF  HEN 


VARIABLE 

BICEPS  C-FLEXEO/RT 
biceps  OFLEXEO/LT 
ELBOW  CIR-EXTSNOEO 
ELBOW  CIRC-FLEXEO 
LOWER  ARM  C-EXTENO 


R 

.819  • 098*WT 
•930  •099*WT 
•796  .956*WT 
• 602  .045*WT 
.802  *060*WT 


- .ill*HT  ♦ 

- • 110*HT  ♦ 

- • 020*HT  ♦ 
♦ • 026*HT  4 

- ,038*HT  4 


SE  EST 
35.42  1.30 
34.44  1*25 
21,49  *69 
18,82  1.39 
24.48  .87 


LOWER  ARM  C-FLEXEO  .717 
WRIST  CIRCUNF”ENCE  .589 
SLVE  L/SPINE-SCTE  .527 
SLVE  L/SPINE-EL80H  ,701 
SLVE  L/SPINE-WRIST  .789 

ANTERIOR  NECK  LGTH  .483 
POSTERIOR  NECK  LTH  .293 
SHOULDER  LENGTH  .359 
OELTOIO  ARC  • 

I NT  ERSCTE  • ‘♦i1* 


056*WT 

m 

.022*HT 

4 

23.95 

024*WT 

4 

. 009*HT 

4 

11.82 

044*WT 

♦ 

•007*HT 

4 

19.57 

038*WT 

4 

• 206#HT 

♦ 

17.45 

042*WT 

♦ 

.356*HT 

♦ 

20.39 

034*WT 

<r 

.142*HT 

- 

10.85 

i Qi?*WT 

4 

,091*HT 

♦ 

.05 

,0C9*WT 

♦ 

,054*HT 

4 

5.46 

,007*WT 

♦ 

• 07  8*HT 

♦ 

• 86 

i 08i*WT 

- 

. 07 1*HT 

4 

37.28 

1.10 

.75 

1.54 

1.87 

2.16 

1.47 

1.61 

1.18 

1.20 

3.43 


INTcRSCYE  MAXIMUM 
WAIST  FRONT-OMPH"N 
CROTCH  LGTH-OMPH"N 
WAIST  8ACK-0MPHLMN 
FOOT  LENGTH 

INSTEP  LENGTH 
FOOT  BREAOTH 
BALL-OF-FOOT  CIRC 
INSTEP  CIRCUMF-NCE 
HEEL  CIRCUMFERENCE 

B I- MALLEOLAR  BROTH 
LAThL  MALLEOLUS  HT 
MEO"L  MALLEOLUS  HT 
HAND  LENGTH 
PAL  K LENGTH 

HAN0  BR/METACARPLE 
HAND  BRTH  AT  THUMB 
HAND  C/MET ACARPALE 
HANQ  C ROUND  THUMB 
HAN0  THICK/META-3 


685 

• Q87#WT 

♦ •059*HT 

4 

35.97 

2.  20 

584 

• 050*WT 

♦ • 058*HT 

♦ 

21.45 

1.  80 

725 

•146*WT 

♦ .025»HT 

4 

40.83 

3.  05 

604 

• 016*WT 

♦ •198*HT 

4 

9.02 

1*  89 

693 

•009*WT 

♦ • 11 4*HT 

4 

5.25 

. 86 

622 

• 008*WT 

♦ • 07  8*HT 

4 

4,57 

.75 

507 

. 007*WT 

♦ • 021*HT 

4 

4.83 

• 43 

>584 

•025*WT 

♦ • 044*HT 

4 

12.70 

1.  00 

642 

•029*HT 

♦ • 03  9*HT 

4 

13,74 

. 93 

,746 

• Q30#HT 

♦ • 09 1*HT 

4 

12.60 

.94 

,547 

,006*WT 

♦ .018*HT 

4 

3.09 

.32 

,463 

•004*WT 

♦ • 03  3*HT 

4 

.49 

• 48 

.444 

, 00  4*WT 

4 • 03  2*HT 

4 

2.20 

• 51 

• 654 

• 003#WT 

♦ .081*HT 

4 

4.22 

• 62 

• 538 

.002*WT 

4 • 04  3*HT 

4 

2.86 

• 46 

.494 

.0C6*WT 

♦ . 016*HT 

4 

5.02 

. 36 

.517 

,007*WT 

♦ . 022*HT 

4 

5.08 

. 42 

• 539 

• 0 18  *WT 

4 . 03 i*HT 

4 

12.93 

.79 

• 610 

• 026*WT 

♦ .029*HT 

4 

16.10 

. 86 

.271 

.002*WT 

4 ,003»HT 

4 

1.89 

. 2C 
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TABLE  25  (cont’d) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  HEIGHT  ANO  STATURE* 

1967  USAF  HEN 

VARIABLE  R SE  EST 


HEAO  CIRCUMFERENCE 

.423 

. 024*HT 

♦ . 026*HT 

♦ 

46.74 

1.29 

SAGITTAL  ARC/INION 

.167 

. 005*WT 

♦ . 034*HT 

♦ 

27.75 

1.63 

MINIMUM  FRONTL  ARC 

• 202 

. 008*HT 

- . 004*HT 

♦ 

12.92 

.77 

3 IT  RAG ION- CORONAL 

.327 

. 013*HT 

♦ . 03i*HT 

♦ 

26.00 

1.19 

8ITRAGN-MIN  FRNTAL 

• 375 

. 014*WT 

♦ . 017*HT 

♦ 

25.36 

.92 

8ITRAG"N-SU8NASALE 

• 466 

. 022*WT 

♦0.000*HT 

♦ 

25.49 

• 90 

BITRAGION- MENTON 

• 544 

. 030*WT 

♦ . 008*HT 

♦ 

26.02 

1.04 

BIT-SUBMANOIBULAR 

.533 

. 039*HT 

♦0. 000*HT 

♦ 

24.21 

1.33 

BlTRAG"N-POSTERIOR 

.301 

• 020*WT 

♦ o 004*HT 

♦ 

25.26 

1.43 

HEAO  LENGTH 

.293 

. 0C6*WT 

♦ . 017*HT 

♦ 

15.81 

• 64 

HEAO  DIAGNL/MENTON 

• 445 

• 00  9*WT 

♦ . 032*HT 

♦ 

16.36 

• 68 

HO  QIAG/INION-NOSE 

.263 

• 009*WT 

♦ . 017*HT 

♦ 

17.  36 

• 98 

EAR  BREADTH 

.194 

. 002*WT 

♦ . 004*HT 

2.74 

. 30 

EAR  LENGTH 

.302 

• 0C5*HT 

♦ . 007*HT 

f 

4.49 

• 41 

EAR  L ABVE  TRAGION 

.127 

. 001*WT 

♦ . 00  5*HT 

♦ 

1.86 

.29 

HEAO  BREADTH 

.306 

. 008*HT 

- . 00  2*HT 

♦ 

14.57 

.52 

MAXIMUM  FRONTAL  BR 

.303 

• 006*WT 

♦ . QQ4*HT 

♦ 

9.85 

.43 

BITRAGION  BREADTH 

.398 

. 011*WT 

- . 00 1*HT 

f 

12.52 

.51 

BIZYGOMATIC  BR‘*OTH 

.456 

. 012*HT 

• . 004*HT 

♦ 

12.85 

.46 

BIGCNIAu  BREAOTH 

• 434 

• 016*HT 

- . 016*HT 

► 

11.79 

.62 

EAR-TO-EAR  8REA0TH 

.281 

• 008*HT 

♦ . 013*HT 

15.14 

.78 

BIOCULAR  BREAOTH 

.191 

. 004*WT 

♦ • 00  3*HT 

♦ 

7.94 

.48 

interpupillary  bro 

.191 

. OG  3*WT 

♦ . 00  4*HT 

♦ 

5.04 

. 36 

INTEROCULAR  BRMOTH 

.158 

• 00  2*WT 

♦ . 00 1*HT 

♦ 

2.81 

.27 

NOSE  BREAOTH 

.199 

. 00  3*HT 

- • 00  2*HT 

3.38 

. 29 

LIP  LENGTH 

.173 

• 00  3*WT 

♦ 0.  00  0*HT 

♦ 

4.71 

.37 

EAR  PROTRUSION 

• 121 

• 001*WT 

♦ . 00  2*HT 

1.64 

• 33 

subnasale-nasal  rt 

.197 

0.000  *WT 

♦ • 01 1*HT 

♦ 

3.18 

. 36 

PHILTRUM  LENGTH 

.137 

.002*WT 

- . 00 1*HT 

♦ 

1.38 

.27 

lip-to-lip  LENGTH 

• 124 

-.001 *WT 

♦ . 00  8*HT 

.49 

.38 

menton-subnasale  l 

.194 

• 00  3*WT 

♦ . QiO*HT 

♦ 

4.61 

.52 

MENTON-NASAL  ROOT 

.293 

. 00  3*HT 

♦ . 021*HT 

* 

7.79 

.58 

GLA  9ELLA-T  0- VERT EX 

.108 

*• 001*WT 

♦ . 02  0*HT 

4- 

5.90 

.97 

nasal  root-to-vrtx 

.173 

0.000  *WT 

♦ • 028*HT 

♦ 

5.78 

. 93 

XTRNL  CANTHUS-VRTX 

.181 

0 • 000  *WT 

♦ . 022*HT 

♦ 

6.05 

. 76 
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TABLE  25  (concluded) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  HEIGHT  AND  STATURE* 

1967  USAF  HEN 

VAR JA8LE  R SE  EST 


PRONASALE-TO-VRTX 

• 192 

-*  002*HT 

4 

• 038*HT 

4 

8,35 

1.  08 

SU8NASALE-T0-VRTX 

• 229 

-•  00i*HT 

4 

• 041*HT 

4 

8.99 

1.0C 

SfOMION-fO-VERTEX 

• 241 

O.OOO^HT 

♦ 

• 041*HT 

4 

11.09 

.97 

MENTON-TO- VERTEX 

.284 

•001*HT 

4 

• 044*HT 

4 

14.79 

. 98 

TRAGION-TO- VERTEX 

.210 

• 00  3*HT 

4 

• 015*HT 

4 

10.26 

. 60 

GLA BELLA-? O-H ALL 

• 312 

•0C6*H? 

4 

• 019*HT 

4 

15.94 

. 64 

NASAL  ROOT-TO-HALL 

.311 

• 006*HT 

4 

• 019*HT 

4 

15.76 

• 62 

XTRNL  CANTHUS-HALL 

• 232 

.0C5»HT 

4 

• 009*HT 

4 

15.32 

.64 

PRONASALE-TO-HALL 

.318 

• 00  8*HT 

4 

• 016*H? 

4 

18.45 

.71 

SU8NASALE-T0-HALL 

• 290 

• 00  9#HT 

4 

•011»HT 

4 

17.48 

.75 

LIP  PROMINMCE-HALL 

• 294 

• 011#HT 

4 

•007*HT 

4 

18.01 

. 82 

CHIN  PROMINCE-HALL 

• 329 

• 016*HT 

4 

•002»HT 

4 

17.34 

.99 

TRAGION-TO-HALL 

• 135 

•004*HT 

4 

• 002*HT 

4 

9.29 

. 64 

GUESSED  HEIGHT 

.957 

•012*HT 

4 

• 91 1*HT 

4 

15.62 

1.75 

GUESSEO  HEIGHT 

.977 

•854*HT 

4 

• 27  3*HT 

m 

23.10 

4.24 
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TABLE  26 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  HEIGHT  ANO  STATURE* 

COMBINEO  MEN 


VARIABLE 

HEIGHT 

HEIGHT  (STATURE) 
ACROMION  HEIGHT 
CERVICALE  HEIGHT 
SITTING  HEIGHT 

MIOSHOULOER  HT/SIT 
ANKLE  CIRCUMF **ENCE 
SCYE  CIRCUMFERENCE 
BICEPS  C-FLEXEO/RT 
BIDELTOI 0 BREADTH 

BUTTOCK  CIRCUMF"CE 
BUTTOCK-KNEE  LNGTH 
CALF  CIRCUMF/RIGHT 
CALF  HEIGHT 
CHEST  BREAOTH 

CHEST  CIRCUMFMENCE 
CROTCH  HEIGHT 
BIZYGOMATIC  BR"OTH 
FOOT  LENGTH 

lower  arm  c-flexed 

HAND  BR/METACARPLE 

HAND  c/met acarpale 

HANO  LENGTH 
HEAO  BREAOTH 

heao  circumference 
heao  length 

HIP  BREAOTH 
INSTEP  C IRCUHF"NCE 
INSTEP  LENGTH 
INTERPUPILLARY  8R0 

INTERSCYE 

menton-nasal  root 

PALM  LENGTH 
PATELLA  TOP  HEIGHT 
POPLITEAL  HGHT/SIT 


R 

1.000 

1 • 00* *HT  ♦O.QOO*HT 

♦ 

0.00 

SE  EST 

0.00 

1.000 

e.ono*wT  fi* ooo*ht 

♦ 

0.00 

0.00 

.952 

• 010 *WT  ♦ • 864*HT 

- 

8.95 

1.  88 

.953 

• 01 3*WT  ♦ • 882*HT 

m 

6.48 

1 . 9C 

.751 

,014*HT  ♦ . 392*HT 

♦ 

20*37 

2.45 

• 605 

• Q24*WT  ♦ • 27 9*HT 

♦ 

10.15 

2.  35 

• 633 

• 038*HT  - . 09  2*HT 

♦ 

16.78 

1.08 

.732 

•114»WT  * . 02 8*HT 

♦ 

31.90 

2.  43 

• 831 

. 105*WT  - . 125*HT 

♦ 

37.19 

1.47 

.813 

• 10 2*WT  - .032*HT 

♦> 

35.12 

1.66 

.932 

•266*WT  - . 122*HT 

♦ 

73.42 

2.  31 

• 830 

• Q36*WT  ♦ • 27  3*HT 

* 

6. CO 

1.59 

• 799 

,095»HT  - • 066*HT 

♦ 

32.85 

1.  55 

.624 

-•003*WT  ♦ . 25 1*HT 

- 

8.05 

2.  02 

.777 

•082*WT  - • 034*HT 

+ 

23.76 

1.48 

.877 

•283*WT  - .227*HT 

♦ 

88.71 

3.32 

. 846 

-.P38*WT  * ,644*HT 

• 

22.44 

2.  44 

.540 

•014*WT  - .006*HT 

♦ 

12.83 

.47 

.698 

. 01Q*WT  ♦ . 11 3*HT 

♦ 

5.41 

• 91 

.687 

• 063*HT  - .034*HT 

♦ 

25.21 

1.47 

• 473 

• 006*HT  ♦ . 017*HT 

♦ 

4.94 

.42 

.495 

,018*WT  ♦ . 027*HT 

♦ 

13.93 

.95 

.623 

. 004*WT  ♦ • 079*HT 

4.55 

. 73 

.387 

• 0 10*WT  - • 00  3*HT 

f 

14.25 

. 55 

.507 

• 033*HT  ♦ • 021*HT 

47.43 

1.45 

• 380 

,0C8*WT  ♦ • 019*HT 

♦ 

14.94 

.68 

• 826 

,073*WT  ♦ .016*HT 

♦ 

19.05 

1.23 

.450 

• 024*WT  «•  .033*HT 

«• 

16.63 

1.42 

.629 

•0P8*WT  ♦ . 07 8*HT 

♦ 

4.71 

. 80 

.247 

• 00  4*WT  ♦ . 00  3*HT 

♦ 

4.99 

. 38 

.471 

• Q73*WT  - . 05 3*HT 

36.40 

2.94 

• 319 

•004*WT  ♦ . 02 1*HT 

♦ 

7.70 

.61 

• 529 

. 004*HT  * *041*HT 

♦ 

2.82 

.52 

.743 

-• QC8*WT  ♦ . 362*HT 

- 

9.35 

2.  06 

.677 

-• 0 26*WT  ♦ .238*HT 

- 

1.87 

1.81 
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TABLE  26  (cont'd) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  WEIGHT  AND  STATURE* 

COMBINED  MEN 


VARIABLE 

R 

SE  EST 

SHOULDER  CIRCUH**C£ 

• 862 

. 256*WT 

- 

•138*HT 

♦ 

96.8  4 

3.32 

SHOULOER-ELBOW  LTH 

• 672 

0. 0(i0*WT 

♦ 

•192*HT 

♦ 

2.97 

1.38 

SHOULOER  LENGTH 

.256 

. 012*WT 

♦ 

• 039*HT 

♦ 

7.52 

1.77 

SLEEVE  INSEAM 

.715 

•»  007*WT 

♦ 

• 30  1*HT 

«• 

3.04 

1.  85 

UPPER  THIGH  CIRCUM 

.696 

• 2fl8*WT 

* 

* 190*HT 

♦ 

55.74 

2.19 

WAIST  CIR-OMPHALMN 

• 666 

. 358*WT 

m 

. 30  5*HT 

77.36 

3.95 

ILI OCRISTALE  HT 

.863 

« 00  2*WT 

+ 

. 697*HT 

• 

15.41 

2.  71 
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TABLE  27 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODV  WEIGHT  AND  STATURE* 

1968  USAF  WOMEN 


VARIABLE 

AGE 

R 

• 238 

•107*WT 

m 

. 105*HT 

4 

26.83 

SE  EST 
6.27 

WEIGHT 

1.000 

1. 000  *WT 

♦ 0 

. 00  0*HT 

4 

0.06 

0. 

00 

TRICEPS  SKINFOLO 

.662 

• Q26*WT 

•* 

. 030*HT 

4 

3.46 

• 

41 

SUBSCAPULAR  SKINFO 

• 663 

. 023*WT 

- 

. 03  2*HT 

4 

3.55 

t 

36 

SUPRA1LIAC  SKINFLO 

• 634 

• 03i*WT 

- 

. 034*HT 

4 

3.54 

t 

54 

MEOIAL  CALF  SKINFO 

.417 

• 015*WT 

• 

. 020*HT 

4 

2.93 

• 

47 

STATURE 

1.000 

0 • 000  *WT 

♦1 

. 00  0*HT 

4 

O.LO 

0. 

00 

STATURE,  MAXIMUM 

.998 

. 0 01*WT 

♦ 1 

. 00  0*HT 

4 

• 52 

• 

36 

CtRVlCALE  HEIGHT 

.977 

. 0C9*WT 

4 

. 884*HT 

- 

5.25 

1. 

17 

ACROMIAL  HEIGHT 

.960 

. 019*WT 

♦ 

• 84  7*HT 

m 

7.86 

1. 

53 

suprasternale  hght 

.974 

. 015*WT 

4 

. 836*HT 

m 

5.43 

1. 

21 

BUST  POINT  HEIGHT 

.928 

-.01 5*WT 

♦ 

. 828*HT 

- 

13.99 

1. 

95 

WAIST  HEIGHT 

.914 

. 0C4*WT 

♦ 

. 67  9*HT 

- 

10.30 

1. 

83 

ABDOMINAL  EXT  HGT 

.899 

-• 016*WT 

♦ 

. 686*HT 

- 

16.  Cl 

1. 

94 

TROCHANTERIC  HGHT 

.852 

• 002*WT 

4 

. 60  2*HT 

m 

15.17 

2. 

24 

BUTTOCK  HEIGHT 

.848 

•006*WT 

4 

• 579*HT 

* 

12.41 

2. 

21 

gluteal  furrow  hgt 

.830 

-• 024*WT 

4 

. 58 i*HT 

• 

18. M3 

2. 

21 

TIBIALE  HEIGHT 

.787 

-• 001*WT 

♦ 

. 31 5*HT 

m 

8.95 

1. 

47 

CROTCH  HEIGHT 

.849 

- . 006*WT 

4 

. 581*HT 

- 

18.91 

2. 

13 

ANKLE  HEIGHT 

.306 

0. 000*WT 

4 

. 07  0*HT 

- 

.16 

1, 

29 

latml  malleolus  ht 

.426 

•001*WT 

4 

.04n»HT 

4 

• 16 

• 

53 

SITTING  HT.RELAXEO 

.783 

. 010*WT 

4 

.4lO*HT 

4 

16.54 

2. 

02 

SITTING  HEIGHT 

.803 

. 0 1 5*WT 

4 

. 40 1*HT 

4 

14.69 

1. 

89 

EYE  HEIGHT, SITTING 

.740 

. 0 1 4*WT 

4 

. 355*HT 

4 

14.38 

2. 

06 

MIOSHOULOER  HT , SIT 

.729 

• 026*WT 

4 

. 279*HT 

4 

9.46 

1. 

82 

WAIST  HGHT, SITTING 

.452 

• 025*WT 

4 

. 08  0*HT 

4 

7.22 

1. 

55 

ELBOW  REST  HEIGHT 

.213 

• 011*WT 

4 

. 06  8*HT 

4 

10.28 

2. 

41 

POPLITEAL  HEIGHT 

.728 

-•  GO  2*WT 

4 

. 23P*HT 

4 

4.02 

1. 

28 

3UTI0CK-P0PLIT~L  L 

.702 

. 050*WT 

4 

. 226*HT 

4 

4.71 

1. 

97 

BUTTOCK-KNEE  LNGTH 

.839 

• 063  *WT 

4 

. 244*HT 

4 

9.86 

1. 

43 

ACRCMION-RAOIALE  L 

.728 

• 0P8*WT 

4 

. 185*HT 

- 

.00 

1. 

12 

RAOIALE-STYLION  L 

. 666 

• 0C2*WT 

4 

. 148*HT 

- 

• 66 

1. 

02 

THUMB-TIP  REACH 

.655 

• 0 29*WT 

4 

. 375*HT 

4 

9.65 

2. 

93 

THUMB-TIP, EXTENDED 

.622 

• 040  *WT 

4 

.439*HT 

4 

7.58 

3. 

82 

OVERHEAD  REACH 

.853 

. 022*WT 

41 

. 18  1*HT 

4 

4,98 

4. 

47 
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TABLE  27  (cont'd) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  WEIGHT  AND  STATURE* 

1968  USAF  WOMEN 


VARIABLE 

R 

St  EST 

NECK  CIRCUMFERENCE 

.582 

. 058*WT 

«• 

. 00  3*HT 

f 

25.88 

1.  36 

SHOULDER  CIRCUMFER 

* 845 

. 284*WT 

» 

. 13  2*HT 

♦ 

85 . 66 

2.  75 

CHEST  CIRC  AT  SCYE 

.819 

•27l*WT 

•» 

. 156*HT 

♦ 

75.04 

2.  85 

BUST  CIRCUMFERENCE 

.824 

. 318*WT 

■» 

. 22  3*HT 

*■ 

85.40 

3.  23 

CHEST  C BELOW  BUST 

.806 

. 261 *WT 

- 

• 149*HT 

•f 

65.26 

2.  86 

WAIST  CIRCUMFERNCE 

• 846 

• 312*WT 

. 

. 20  3*HT 

♦ 

60.40 

2.  92 

ABDOMINAL  EXT  CIRC 

. 821 

• 4C6*WT 

m 

. 30  0*HT 

82.60 

4.  15 

HIP  C-7— *BLW  WAIST 

• 903 

• 330  *WT 

m 

.155*HT 

•f 

76.76 

2.  4C 

HIP  C-9“MBLW  WAIST 

• 895 

• 351*WT 

- 

. 15  5*HT 

f 

75.72 

2.68 

UPPER  THIGH  CIRCUM 

.867 

• 248*WT 

m 

• 17  7*HT 

52.60 

2. 1C 

KNEE  CIRCUMFERENCE 

.822 

. 11 7*WT 

m 

. 025*HT 

♦ 

25.46 

1.29 

CALF  CIRCUM,  RIGHT 

.763 

•112*WT 

- 

• 054*HT 

♦ 

28,  b4 

1.45 

CALF  CIRCUM,  LEFT 

.756 

. 11 3*WT 

m 

. 05 1*HT 

♦ 

28.12 

1.49 

ANKLE  CIRCUMFERNCE 

.593 

• 044*WT 

♦ 

• 01 2*HT 

*■ 

13.54 

1.04 

VERTICAL  TRUNK  CIR 

.822 

. 265*WT 

♦ 

• 31 8*HT 

♦ 

69.15 

3.  91 

VERTICAL  TRK  C,SIT 

.811 

• 2C7*WT 

♦ 

.436*HT 

«• 

53.04 

3.  84 

BUTTOCK  CIRC,  SIT 

.912 

. 359*WT 

- 

. 142*HT 

f 

77.32 

2.50 

SCYE  CIRCUMFERENCE 

.778 

• 112*WT 

• 

• 025*HT 

26.90 

1.44 

AXILLARY  ARM  CIRC 

.850 

. 139*WT 

m 

. 13  9*HT 

32.28 

1.2? 

BICEPS  C,RELAXEO,R 

.871 

• 140  *WT 

m 

. 15  2*HT 

32.43 

1.  13 

BICEPS  C ,FLEXEO,  R 

.865 

. 140*WT 

m 

.142*HT 

♦ 

31.99 

1.  16 

BICEPS  C,RELAXEO,L 

• 878 

. 149*WT 

- 

. 16  3*HT 

♦ 

33.12 

1.  15 

BICEPS  C, FLEXED,  L 

.867 

• 145*WT 

m 

. 150*HT 

32.41* 

1.  19 

ELBOW  CIRC,  FLEXED 

.586 

. 053*WT 

♦ 

. 044*HT 

♦ 

13.10 

1.  44 

forearm  c,  relaxeo 

.820 

• 075*WT 

m 

• 03  8*HT 

♦ 

20.09 

. 79 

FOREARM  C,  FLEXED 

.790 

. 079*WT 

m 

• 03  7*HT 

♦ 

20.92 

.93 

WRIST  CIRCUMFERNCE 

• 658 

. 024*WT 

♦ 

. 01 8*HT 

♦ 

8.99 

.54 

BIACROMIAL  BREADTH 

.545 

. 035*WT 

. 07  3*HT 

+ 

19,55 

1.  37 

BIOELTOIO  BREAOTH 

.811 

. 124*WT 

m 

. 065*HT 

♦ 

36.63 

1.  35 

CHEST  BREADTH 

.710 

. 089*WT 

m 

. Q4i*HT 

♦ 

23.31 

1.35 

BUST  PT-BUST  PT  BR 

.598 

. 062*WT 

m 

• 035*HT 

16,31 

1.  24 

WAIST  BREADTH 

.773 

. 097*WT 

- 

. 035*HT 

♦ 

17.46 

1.  23 

HIP  BREAOTH 

.774 

• 109*WT 

- 

. 03 i*HT 

f 

26.12 

1. 40 

THIGH-THIGH  BR,SIT 

.811 

• 158*WT 

m 

. 117*HT 

♦ 

37.05 

1.67 

HUMERAL  BREAOTH,  R 

.588 

• 007*WT 

♦ 

,01 4*HT 

*■ 

2.97 

. 25 
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TABLE  27  (cont’d) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  ANO  STATURE* 

1968  USAF  WOMEN 

VARIABLE  R SE  EST 


HUMERAL  BREADTH,  L 

• 594 

.067*WT 

♦ 

*f*l4*HT 

♦ 

2.94 

• 24 

FEMORAL  BREADTH,  R 

• 496 

. 012*WT 

♦ 

. 00  8*HT 

4- 

5.29 

• 39 

FEMCRAL  BREAOTH,  L 

• 522 

• 012*WT 

* 

• 00  7*HT 

4- 

5.48 

.37 

CHEST  DEPTH 

.770 

• in*wT 

m 

. 075*HT 

♦ 

22.95 

1.23 

WAIST  DEPTH 

• 773 

• 0 89*WT 

- 

,077*HT 

♦ 

J 8.17 

1.06 

ABOOMINAL  EXT  OPTH 

.830 

. 121*WT 

m 

. 10  4*HT 

4- 

22.35 

1.16 

BUTTOCK  OEPTH 

• 836 

. 10  2*WT 

m 

. 07  8*HT 

4- 

20.81 

• 98 

thigh  clearance 

.716 

• 05l*WT 

♦ 

.015*HT 

4- 

3.51 

. 87 

SHOULDER  LENGTH 

.377 

• 007*WT 

4- 

. 05  2*HT 

4- 

5.34 

.95 

NECK-BUST  POINT  L 

.574 

• 069*WT 

m 

. 017*HT 

4- 

19.47 

1.55 

STRAP  LENGTH 

.655 

. 159*WT 

m 

. 022*HT 

4- 

48.55 

2.96 

INTERSCYE 

• 546 

. Q89*WT 

- 

. 054*HT 

f 

32.48 

2.04 

INTERSCYE,  MAXIMUM 

• 557 

• 10i*WT 

♦ 

. 344*HT 

♦ 

29.40 

2.73 

BACK  CURVATURE 

• 615 

. 124#WT 

& 

. 06 1*HT 

4- 

36.25 

2.41 

WAIST  BACK 

.586 

-• 002*WT 

♦ 

. 220*HT 

♦ 

5.10 

1.  80 

ANTERIOR  WAIST  LTH 

.523 

•035*WT 

♦ 

. 097#HT 

f 

13.40 

1.67 

SLEEVE  INSEAM 

.715 

-• 017*WT 

♦ 

. 31 1*HT 

- 

4.12 

1.69 

SPINE-TO-SCYE  LGTH 

.431 

. 033*WT 

♦ 

. 010*HT 

♦ 

14.54 

1.22 

SPI NE-TO~ELBOW  LTH 

.722 

* 042*WT 

♦ 

.211*HT 

4- 

13.77 

1.66 

SPINE-TO-WRIST  LTH 

.782 

. 045*WT 

♦ 

. 352*HT 

♦ 

16.60 

2.07 

HAND  LENGTH 

• 606 

• 0C5*WT 

♦ 

. 089*HT 

♦ 

3.32 

.76 

HAND  BREADTH 

.457 

. 007*WT 

♦ 

. 014*HT 

4- 

4.39 

.35 

HANO  CIRCUMFERENCE 

.509 

• 023*WT 

♦ 

•021*HT 

♦ 

11.99 

.78 

FOOT  LENGTH 

.712 

. 013*WT 

♦ 

. 110*HT 

♦ 

4.58 

.79 

FOOT  BREAOTH 

.429 

• 0C9*WT 

♦ 

. 017*HT 

4' 

4.97 

.45 

HEAO  LENGTH 

.356 

. 008*WT 

♦ 

. 025*HT 

4 

13.34 

• 63 

HEAD  BREAOTH 

.290 

. 011*WT 

m 

. 00  2*HT 

♦ 

13.44 

.57 

HEAO  CIRCUMFERENCE 

.426 

. 031*WT 

♦ 

. 044*HT 

4- 

43.79 

1.47 

TRAGION-TOP  HEAO 

.267 

• 0Q6*WT 

♦ 

• 022*HT 

4 

8.40 

.74 

ECTOCANTHUS-TOP  HO 

.241 

. 003*WT 

. Q31*HT 

4 

6.36 

. 69 

PRONASALE-TOP  HEAO 

.241 

. 002*WT 

♦ 

. 044*HT 

4 

7.37 

1.14 

SUBNASALE-TOP  HEAO 

.289 

•003*WT 

♦ 

. 048*HT 

4 

7.75 

1.05 

STOHION-TOP  HEAD 

.296 

• 00  3*WT 

♦ 

. 051*HT 

4 

9.18 

1.07 

MENTON-TOP  HEAD 

.372 

• 008*WT 

♦ 

• 057*HT 

4 

11.65 

1.06 

TRAGION  TO  WALL 

• 220 

• 008*WT 

♦ 

. 014*HT 

4 

6.88 

• 86 
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TABLE  27  (concluded) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  ANO  STATURE* 

1968  USAF  WOMEN 


VARIABLE  R SE  EST 


ECTOCANTHUS-MALL 

.308 

• 01 3*WT 

♦ 

• 019*HT 

♦ 

11.63 

.92 

PRONASALE  VO  WALL 

• 363 

• 016*WT 

♦ 

• 022*HT 

«■ 

15.59 

.90 

SUBNASALE  TO  WALL 

• 320 

•016*WT 

f 

* 015*HT 

♦ 

15.19 

.93 

LIP  PROTRUS“N-WALL 

.271 

♦016*WT 

♦ 

• 005*HT 

♦ 

16*45 

1.02 

MENTON  TO  WALL 

• 310 

• 024*WT 

•013*HT 

♦ 

17.29 

1*08 

SAGITTAL  CURVATURE 

• 298 

• 011*WT 

♦ 

• 05  3*HT 

♦ 

24.79 

1.42 

B IT RAGION- CORONAL 

• 318 

•021*WT 

f 

•027*HT 

♦ 

26.87 

1.33 

BIOCULAR  BREAOTH 

• 267 

• 005*WT 

♦ 

• 00  8*HT 

♦ 

7.74 

.48 

BIAURICULAR  BROTH 

• 220 

•011*WT 

♦ 

• 00  8*HT 

♦ 

13.14 

.93 

BITRAGION  BREAOTH 

• 393 

• 011*WT 

♦ 

•002*HT 

«■ 

11.16 

.46 

BIZYGOMATIC  BROTH 

• 398 

•012*WT 

♦ 

• 00 1*HT 

♦ 

11.21 

.54 

BIGONIAL  BREAOTH 

.350 

• 013*WT 

• 

• DO  5*HT 

♦ 

9.34 

.53 

NASAL  BREAOTH 

• 103 

• 002*WT 

- 

• 00 1*HT 

♦ 

3.10 

.33 

LIP  LENGTH 

• 085 

•002*WT 

♦ 

• 00  2*HT 

♦ 

3.80 

.42 

MENTON-SUBNASALE  L 

.226 

• 005*WT 

♦ 

• 00  8*HT 

♦ 

3.61 

.50 

MENTON-SELLION  LTH 

• 304 

• 006*WT 

f 

• 018'HT 

♦ 

6.95 

.58 

SUBN AS ALE- SELL I ON 

• 198 

•0C2*WT 

♦ 

•08«*HT 

f 

2.83 

• 40 

EAR  LENGTH 

• 282 

•007*WT 

♦ 

• 00  3*HT 

♦ 

3.86 

.43 

EAR  BREAOTH 

• 144 

.002*WT 

♦ 

• 00  2*HT 

♦ 

2.40 

.33 

GRIP  STRENGTH 

.381 

• 215*WT 

♦ 

• 301*HT 

m 

10.26 

11.62 

STATURE  REPORTED 

• 955 

• 0C1*WT 

♦ 

•037*HT 

* 

.35 

.07 

WEIGHT  REPORTED 

• 964 

•090*WT 

♦ 

• 014*HT 

- 

1.19 

.42 

♦WEIGHT  IN  LBS  STATURE  IN  CM 


TABLE  28 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  HEIGHT  ANO  STATURE* 

1977  ARMY  WOMEN 

VARIABLE  R SE  EST 


WEIGHT 

1.000 

1.000*WT 

*0 

• 00  0*HT 

♦ 

0.00 

0. 

00 

STATURE 

1.000 

0.000*WT 

♦ 1 

• 00  0*HT 

♦ 

0.00 

0. 

00 

SHOULOER  HEIGHT 

.970 

.021 *WT 

♦ 

* 859*HT 

«• 

9.27 

1. 

46 

AXILLA  HEIGHT 

• 969 

• 00i*WT 

♦ 

• 828*HT 

mm 

11.81 

1. 

38 

9USTP0INT  HEIGHT 

• 938 

-• 015*WT 

• 834*HT 

m 

15*63 

1. 

95 

WAIST  HEIGHT 

• 098 

-.016*WT 

♦ 

. 740*HT 

m 

17.08 

2. 

29 

CROTCH  HEIGHT 

• 864 

-• 019*WT 

♦ 

• 60  9*HT 

m 

20.36 

2. 

20 

BUTTOCK  HEIGHT 

• 831 

. 014*WT 

♦ 

• 57  3*HT 

m 

11.43 

2. 

60 

KNEECAP  HEIGHT 

.848 

-• 005*WT 

♦ 

. 354*HT 

- 

9.13 

1. 

40 

CALF  HEIGHT 

.730 

. 005*WT 

♦ 

• 250*HT 

- 

6.85 

1. 

57 

SITTING  HEIGHT 

.767 

. 003*WT 

♦ 

•417*HT 

♦ 

16.73 

2. 

30 

EYE  HEIGHT/SIT 

.739 

• Q0Z*WT 

♦ 

. 389*HT 

f 

9.98 

2. 

34 

SHOULOER-ELBOW  L 

. 809 

. 005  *WT 

♦ 

. 20  9*HT 

• 

1.15 

1. 

03 

ELBOW-FINGERTIP 

• 734 

• 010*WT 

♦ 

. 241*HT 

♦ 

2.92 

1. 

55 

KNEE  HEIGHT/SIT 

.863 

• 016*WT 

♦ 

. 317*HT 

- 

2.78 

1# 

32 

POPLllEAL  HEIGHT 

.849 

-• 009*HT 

«■ 

. 32  0*HT 

• 

9.27 

1. 

24 

BUTTOCK-KNEE  LGTH 

.846 

• 070  *WT 

f 

• 24  9*HT 

♦ 

8. 02 

1. 

63 

BUST  OFPTH 

.790 

• 106*WT 

• 

. 10  8*HT 

26.50 

1. 

36 

WAIST  OEPTH 

• 786 

• 106*WT 

mm 

. 121*HT 

♦ 

23.99 

1. 

37 

CHEST  BREADTH 

.803 

. 0 86*WT 

m 

• 057*HT 

*■ 

26.16 

1. 

11 

WAIST  BREAOTH 

.765 

• 110*WT 

m 

. 07  7*HT 

♦ 

23.58 

1. 

58 

HIP  BREAOTH 

.805 

. 10  7*WT 

m 

. 014*HT 

♦ 

23.50 

1. 

46 

SHOULDER  BREAOTH 

.823 

. 101 *WT 

m 

. 030*HT 

♦ 

33.58 

1. 

27 

NECK  CIRCUMFERCNCE 

.660 

.054*WT 

♦ 

.00  3*HT 

♦ 

24.73 

1. 

19 

SHOULDER  CIRCUMFER 

. 851 

. 263  *WT 

- 

. 1?  3*HT 

♦ 

87.29 

2. 

87 

CHEST  CIRC  AT  SCYE 

.851 

. 256*WT 

Oft 

. 17  0*HT 

♦ 

79.40 

2. 

73 

BUST  CIRCUMFERENCE 

. 845 

• 321 *WT 

- 

. 2 6 2 '*  H T 

88.47 

3. 

43 

CHEST  C BELOW  BUST 

.828 

. 241 *WT 

. 16  2*HT 

♦ 

6U.36 

2. 

81 

WAIST  CIRCUMFFRENC 

. 334 

• 343*WT 

• 

• 31 2*HT 

♦ 

76.61 

3. 

81 

HIP  CIRCUMFERENCE 

.909 

. 319*WT 

• 

. 091*HT 

♦ 

68.17 

2. 

66 

VERTICAL  TRUNK  CIR 

.852 

.243*WT 

♦ 

. 352*HT 

64.35 

3. 

80 

A PM  CIRC  AT  SCYE 

.826 

• 1 1 0 *WT 

m 

• 03  2*HT 

«• 

28.19 

1. 

36 

3ICSPS  CIRC,  FLXD 

.864 

•119*WT 

m 

• 11 Q*HT 

29. C7 

1. 

16 

ELBOW  CIRC  FLXO 

.681 

. 0 4 9*WT 

♦ 

. 03  9*HT 

♦ 

13.14 

1. 

19 

FOREARM  CIRC,  FLXO 

.791 

• O60*WT 

m 

.026*HT 

19.88 

• 

94 

(ib 
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TABLE  23  (cont’d) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  WEIGHT  AND  STATURE' 

1977  ARMY  WOMEN 

VARIABLE  R St  EST 


WRIST  CIRCUMFERENC 

.671 

.020'WT 

♦ 

. 01 7'HT 

♦ 

9.29 

.51 

UPPER  THIGH  CIRCUM 

• 909 

. 244'WT 

- 

. 177'HT 

♦ 

53.50 

1.  91 

KNEE  CIRCUMFERENCE 

• 623 

•099'WT 

m 

• 00  7*HT 

f 

22.88 

1.28 

CALF  CIRCUMFERENCE 

.792 

. 113'WT 

- 

,058'HT 

♦ 

29.60 

1.53 

ANKLE  CIRCUMFERENC 

.643 

. 039*WT 

. 014'HT 

♦ 

13.30 

.96 

SHOULDER  LENGTH 

.381 

,004'WT 

♦ 

. 054'HT 

♦ 

5.67 

.98 

INTERSCYE  BACK 

.490 

.058 'WT 

♦ 

. 00  9*HT 

* 

28.72 

2.05 

INTERSCYE  FRONT 

• 584 

• 047'WT 

♦ 

. 03 l'HT 

♦ 

21.90 

1.  42 

BACK  ARC » BUST 

• 788 

•148'Wr 

- 

•124'HT 

42.61 

1.95 

BACK  ARC  t WAIST 

.808 

.168'WT 

- 

•153'HT 

♦ 

38. T3 

2.  05 

BACK  ARC f HIP 

• 80b 

.170'WT 

m 

. 080*HT 

38.07 

2.  21 

WAIST  BACK 

.523 

. 009'WT 

♦ 

. 199'HT 

♦ 

7.23 

2.26 

WAIST  FRONT 

*445 

• 040 'WT 

♦ 

. 086*HT 

+ 

17.43 

2.  35 

NECK-BUSTPOINT  LGT 

.571 

•064'WT 

m 

. 01.1'HT 

♦ 

18.61 

1.  71 

AXILLA-WAIST  LEVEL 

.286 

. 002'WT 

♦ 

. 10  7*HT 

♦ 

5*40 

2.41 

SLEEVE  INSEAM 

.747 

-•  008'WT 

♦ 

. 312'HT 

• 

4.73 

1.74 

SLEEVE  OUTSEAM 

.782 

.002'WT 

♦ 

. 35 l'HT 

m 

3.67 

1.85 

CROTCH  LENGTH 

• 644 

* 163'WT 

♦ 

. 10  2*HT 

*■ 

34.76 

4.  16 

HEAD  CIRCUMFERENCE 

• 441 

. 025'WT 

♦ 

. 052*HT 

♦ 

43.15 

1.47 

HEAD  BREAOTH 

.320 

• 009'WT 

- 

• 00 l'HT 

♦ 

13.59 

.51 

HEAD  LCNGTH 

.396 

. 906*WT 

♦ 

. 029'HT 

♦ 

13.19 

.62 

PAL*  LENGTH 

.585 

. 001'WT 

♦ 

. 046'HT 

♦ 

2.25 

.42 

HANO  BREAOTH 

.540 

.008'WT 

♦ 

.014'HT 

♦ 

4.48 

. 33 

HANQ  CIRCUMFERENCE 

.564 

. 018*WT 

♦ 

•031'HT 

♦ 

11.02 

.71 

HANO  LENGTH 

.637 

. 004'WT 

♦ 

. 08  ?'HT 

♦ 

3.55 

.70 

INSTEP  LENGTH 

.660 

. 012 'WT 

♦ 

,076'HT 

♦ 

3.88 

. 74 

FOOT  LENGTH 

.714 

• 013'WT 

♦ 

. 113'  HT 

♦ 

4.19 

.88 

HEEL-ANKLE  CIRCUMF 

.717 

. 033 'WT 

♦ 

.086'HT 

♦ 

12.41 

1.02 

FOOT  BREAOTH 

.525 

•010'WT 

♦ 

» 01 7*HT 

♦ 

4.77 

. 44 

HEEL  BREAOTH 

.495 

• 010 'WT 

♦ 

. 00  L'HT 

4.11 

,36 

FOOT  CIRCUMFERENCE 

.617 

. 028'WT 

♦ 

. 039'HT 

♦ 

12.  55 

.90 

INSTEP  CIRCUMFEREM 

.615 

. 032'WT 

♦ 

. 04  0 ' HT 

♦ 

12.73 

1.  00 

ANKLE  HEIGHT 

.518 

-• 007*WT 

♦ 

. 090'HT 

- 

2.88 

. 87 

SPHYRION  HEIGHT 

.402 

.001'WT 

♦ 

• 03  2'HT 

■f 

1.12 

.50 
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TABLE  29 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  ANO  STATURE' 

COMBINED  WOMEN 


VARIABLE  R SE  EST 


WEIGHT 

1.300 

l.OCO'WT 

'0 

. OOC'HT 

0 • u 0 

Q.OC 

STATURE 

1.900 

0.000'WT 

♦ 1 

.OOO'HT 

♦ 

0.00 

0.  oc 

SHOULDER  HEIGHT 

.963 

•023*WT 

♦ 

. 852'HT 

- 

8.65 

1.55 

9USTPOINT  HEIGHT 

.930 

-• 017  *WT 

♦ 

. 83l*HT 

- 

14.50 

1.97 

WAIST  HEIGHT 

• 90S 

-• QC2'WT 

♦ 

. 706'HT 

- 

13.70 

2.06 

CROTCH  HEIGHT 

.848 

-» Q07*WT 

♦ 

. 59  3'HT 

m 

20.16 

2.27 

BUTTOCK  HEIGHT 

.837 

. 0l3*WT 

♦ 

.576'HT 

- 

12.39 

2.43 

SITTING  HEIGHT 

.776 

• 0C6*WT 

♦ 

. 40  9*HT 

♦ 

18.17 

2.  12 

EYE  HEIGHT  SIT 

.736 

. 007'WT 

+ 

• 371*HT 

•f 

12.50 

2.  19 

POPITEAL  HEIGHT 

• 784 

-.0  0 3'WT 

♦ 

. 270'HT 

- 

2.17 

1.  3G 

BUTTOCK-KNEE  LTH 

• 843 

. 067*WT 

♦ 

. 245'HT 

♦ 

9,15 

1.52 

BUST  OEPTH 

.740 

.100'WT 

. 09l*HT 

♦ 

25.21 

1.40 

WAIST  DEPTH 

. 766 

. 100'WT 

- 

. 09  7'HT 

♦ 

20.38 

1.28 

CHEST  BREADTH 

.744 

. 0 67'WT 

m 

. 04  8'HT 

♦ 

24.66 

l.  26 

WAIST  BREAOTH 

.758 

. 106'WT 

•» 

. 054'HT 

♦ 

19.81 

1.48 

HIP  BREAOTH 

• 788 

•108'WT 

. 

• 024'HT 

♦ 

25.06 

1.43 

SHOULOER  BROTH 

.808 

• 112'WT 

. 04  9'HT 

♦ 

35.44 

1.  34 

SHOULDER  CIRC 

.837 

• 270'WT 

- 

. 13 1'HT 

«■ 

86.81 

2.  86 

CHEST  CIRC  AT  SCYE 

.832 

• 265'WT 

- 

. 16  2'HT 

♦ 

76.87 

2.  81 

BUST  CIRC 

.804 

• 310 'WT 

* 

. 24 l'HT 

88.22 

3.58 

CHEST  CIRC 

.810 

. 250 'WT 

- 

. 155*HT 

67.42 

2.  87 

WAIST  CIRC 

.828 

,335'WT 

. 253'HT 

♦ 

66.60 

3.55 

HIP  (BUTTOCH)  CIRC 

.899 

,331'WT 

m 

. 13  O'HT 

♦ 

73.87 

2.67 

VERT  TRUNK  CIRC 

.822 

• 249'WT 

♦ 

,333'HT 

♦ 

67.93 

3.99 

ARM  SCYE  CIRC 

.799 

. lll'WT 

- 

. 02  8'HT 

♦ 

27.48 

1.  41 

QIC  IPS  CIRC»FLXO 

.857 

, 129'WT 

«» 

• 12  8'HT 

* 

30.96 

1.  18 

FOREARM  CIRCf FLXO 

.762 

• 072*WT 

m 

. 03  2'HT 

♦ 

20.73 

.99 

WRIST  CIRC 

• 622 

. Q2i'WT 

♦ 

.018'HT 

♦ 

9.22 

.56 

UPPER  THIGH  CIRC 

,888 

. 250 'WT 

m 

• 179'HT 

f 

52.86 

2.03 

CALF  CIRC 

.778 

. 115'WT 

- 

. 056'HT 

♦ 

28.78 

1.50 

ANKLE  CIRC 

.585 

, 040'WT 

♦ 

. 01 2'HT 

♦ 

13.83 

1.  04 

SHOULOER  LTH 

• 3 84 

• 006'WT 

♦ 

.054'HT 

5.25 

.97 

WAIST  BACK 

.678 

. 132'WT 

- 

• 08  9'HT 

♦ 

39.48 

2.  27 

BACK  CURV  AT  BUST 

.556 

• 002*WT 

♦ 

. 21 1*  HT 

t 

6.11 

2.00 

NECK-BUSTPOINT  LT 

• 560 

• 065 'WT 

• 

.015'HT 

♦ 

19.45 

1.63 
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TABLE  29  fcont’d) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MOMENTS 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOY  HEIGHT  ANO  STATURE* 

COMBINED  HOMEN 


1 

i 

1 

V, 

4 


VARIABLE 

R 

SE  EST 

SLEEVE  INSEAM 

• 726 

-•010*WT 

♦ 

• 311*HT 

m 

4.72 

1.75 

HEAO  BREADTH 

.307 

•01O*WT 

m 

• 00 i*HT 

13*43 

.55 

HEAD  LENGTH 

• 364 

• 008*WT 

♦ 

•027*HT 

♦ 

13.11 

• 64 

HAND  BREADTH 

• SOI 

• 006*HT 

♦ 

•014*HT 

♦ 

4.36 

.39 

HANO  CIRC 

• 534 

•021*WT 

♦ 

• 025*HT 

♦ 

11*60 

.75 

HAND  LENGTH 

• 519 

• OOl’HT 

♦ 

•085*HT 

♦ 

4.06 

.89 

FOOT  LENGTH 

• 716 

• 014*WT 

♦ 

•111*HT 

♦ 

4.33 

.83 

FOOT  BREADTH 

• 467 

•009*WT 

♦ 

•017*HT 

♦ 

4.94 

• 45 

ANKLE  HEIGHT 

• 365 

-• 0P4*WT 

+ 

• 07  9*HT 

m 

1.27 

1.15 

♦WEIGHT  IN  LBS  STATURE  IN  CM 


TABLE  30 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PRFnrrrTMT  ycuic 
ANTHROP0H.TRIC 


variable 

WEIGHT 

STATURE 

CERVICALE  HEIGHT 
SHOULDER  height 
WAIST  HEIGHT 

functional  reach 

CROTCH  HEIGHT 
PATELLA  HEIGHT-TOP 
CALF  HEIGHT 
VERTICAL  REACH/SIT 

SITTING  HEIGHT 
ETE  HEIGHT/SITTING 
MIO-SHOULOEK  HT/S 
KNEE  HEIGHT/SITING 
POPLITEAL  HEIGHT 

CHEST  OEPTH 
CHEST  BREAOTH/SKIN 
HIP  BREADTH 
OCCIPUT-EX  CANTHUS 
OCC I PUT- TRAGI  ON 

HEAO  HEIGHT 
SHOULDER-ELBOW  LTH 
forearm-hano  lth 
buttock-knee  lth 
buttock-popliteal 

9I0ELTOI0  OIAMETER 
MAX  F»ARM-F"ARM  BR 
HIP  BREAOTH/SITING 
BIZYGOMATIC  DIAM 
BITRAGION  DIAMETER 

HEAO  LENGTH 
OCCIPUT-NASAL  ROOT 
OCCIPUT-PRONASALE 
HEAJ  8REA0TH 
INTERPUPILLARY  ois 

* WEIGHT  IN  L8S  SITT 


R 

1.000 

1. 000*WT 

.756 

•069*WT 

.709 

• 079*WT 

• 694 

•080*WT 

• 525 

•056*WT 

• 405 

.Q63*Wr  ■ 

.408 

.C;19*WT  - 

.399 

. 033*WT  4 

• 290 

• Q26*WT  < 

.711 

• 057  *WT  * 

1.000 

O.OCO*WT  4 

.898 

•001*WT  ♦ 

.863 

•012*WT  ♦ 

• 550 

• 947*WT  ♦ 

.319 

• 005*WT  ♦ 

• 766 

• 070  *WT  - 

.759 

• 071*WT  - 

• 821 

• 067*WT  ♦ 

.245 

* 011*WT  - 

.137 

• 006*WT  4 

.300 

. 005*WT  4 

.509 

. 025*WT  4 

.488 

•037*WT  4 

.621 

.070*WT  4 

.460 

• 046 *WT  4 

.804 

• 089 *WT  - 

.783 

.151*WT  - 

. 857 

• 084*WT  4 

.532 

• 013*WT  - 

. 486 

• 0 1 2 * W T 4 

.333 

.0C9*WT  4 

.315 

• 0C8*WT  4 

. 317 

• 0 C 9 *WT  4 

.353 

» Of  9*WT  4 

.242 

•004»WT  - 

•939*SIT 
• 884*SIT 
•5S7*SIT 

• 231*SIT 
•461*SIT 
•210*SIT 
•Q87*SIT 
• 93  3*SIT 


» 87  2*SI T 

• 715*SIT 
• 185*SIT 

• 20  2*SIT 

• 090*SIT 
• 028*SIT 
. 055*SIT 

• 00  4*SIT 
.010'SIT 


HT  ♦ 
HT  4 
HT  ♦ 
HT  4- 
HT  4 

HT  4 
HT  4 
HT  4 
HT  4 
HT  ♦ 

HT  4 
HT  - 
HT  - 
HT  4 
HT  4 

HT  4 
HT  ♦ 
HT  4 
HT  4 
HT  4 


0.00 

60.88 

51.83 

50.82 

<♦6.91 

51.63 

39.11 

28.57 

23.39 

44.54 

0.00 
• 52 
4.38 

29.81 
25.49 

?»..20 

21.82 

17.55 
15.85 

8.41 


• Q46*SI T 
. 15?*SIT 
. 125*SI T 
. 085*SIT 
. 052*SIT 

.034*SIT 
* 199*SI T 
• 049*SI T 
. 80  3*SIT 
. 00  4*SIT 


HT  4 
HT  4 
HT  4 
HT  ♦ 
HT  4 

HT  4 
HT  4 
HT  4 
HT  4 
HT  ♦ 


• 01 9*SI T HT  4 
•01 8*SIT  HT  4 
• 027*SI T HT  4 
.3H5*SIT  HT  ♦ 
•oi ?*si r ht  ♦ 


8.26 

19.02 

30.74 

40.62 

37.79 

34.29 

40.00 

16.36 

12.20 

11.22 

16.31 
lb.  20 

18.31 
13.38 

6 * 58 


ING  HEIGHT  IN  CM 


SE  EST 

0.00 

4.33 

4.47 

4.48 

4.57 

4.43 

4.27 

2.98 

2.58 
4.08 

0.  00 
1.57 
1.61 
2.  28 
2.  37 

1.  26 
1.40 
1.  15 
.95 
1.  18 


. 76 
1.  60 
2.  01 
2.  24 
2.  22 

1.51 

2.  63 
1.23 
. 47 
.49 


.69 
.69 
. 79 
.55 
. 39 
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TABLE  30  (cont'd) 

MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  HEIGHT  ANQ  SITTING  HEIGHT* 

1966  ARMY  MEN 


VARIABLE 

MENTON-NASAL  ROOT 

R 

.303 

•007*WT 

4 

• 920*SIT 

HT 

4 

SE  EST 
9.10  .63 

HAND  LENGTH 

• 428 

• 014*WT 

4 

.04G*SIT 

HT 

4 

13.16 

. 87 

palm  length 

.352 

. 008*WT 

♦ 

. 01 5*SIT 

HT 

4 

7.96 

.59 

THUMB  CR0TCH-FF8 

.259 

. 005*WT 

4 

. 014#SI T 

HT 

♦ 

2.90 

.50 

HAND  BREADTH 

.458 

» 008*HT 

♦ 

. 018*SIT 

HT 

4 

5.99 

.44 

HEEL  BREADTH 

• 554 

. 012*WT 

m 

. 02  0*SIT 

HT 

4 

6.77 

. 39 

FOOT  LENGTH 

.525 

• 022*WT 

4 

• 077*SIT 

HT 

4 

16.29 

1.  11 

BALL  OF  FOOT  LTH 

.485 

. 018*WT 

♦ 

. 047*SIT 

HT 

4 

12.52 

.91 

BALL  OF  FOOT  BR 

.502 

• 011*WT 

4 

• 01 5*SI T 

HT 

4 

6.73 

.47 

HEAD  CIRCUMFERENCE 

.466 

• 030*WT 

♦ 

.:;26»SIT 

HT 

4 

**8.98 

1.  42 

NECK  CIRCUMFERENCE 

.724 

. 067*WT 

«k 

. 050*SIT 

HT 

4 

31.26 

1.  43 

SHOULDER  CIRCUMFER 

.850 

. 242*WT 

• 18?*SIT 

HT 

4 

91.17 

3.  37 

CHEST  CIRCUMFER"CE 

.858 

.258»WT 

- 

. 241*SIT 

HT 

4 

7H.58 

3.43 

WAIST  CIRCUMFRNCE 

• 864 

. 318*WT 

m 

. 30  0*SI T 

HT 

4 

56.91 

4. 11 

HIP  CIRCUMFERENCE 

.920 

. 250*WT 

m 

. Q72*SIT 

HT 

4 

60.97 

2.46 

ARM  SC YE  CIRCUMFER 

.707 

. 102*WT 

a» 

. 068*SIT 

HT 

4 

34. 50 

2.  30 

BICEPS  CIRC/EXTEND 

.833 

.105*WT 

m 

. 166*SI T 

HT 

4 

27.78 

1.51 

WRIST  CIRCUMFRNCE 

• 636 

. 022*WT 

4 

. 025*SI T 

HT 

4 

11.29 

.67 

HAND  CIRCUMFERENCE 

.500 

. 023*WT 

4 

• 023*SIT 

HT 

4 

15.86 

.96 

BICEPS  CIRC/FLEXEO 

.830 

. 105*WT 

- 

. 171*SIT 

HT 

4 

31. C7 

1.53 

FOREARM  CIR/FLEXED 

.693 

. 067*WT 

• 

. 068*SIT 

HT 

4 

24.93 

1.55 

WAIST  BACK  LENGTH 

.471 

. 026*WT 

4 

. 35 1*SI T 

HT 

4 

9.06 

3.  04 

SHOULDER  LENGTH 

.197 

. 016#W  T 

4 

. 01 2*SI T 

HT 

4 

12.57 

1.94 

INTERSCYE  DISTANCE 

.535 

• 073*WT 

m 

.014*SIT 

HT 

4 

28.75 

2.66 

INTSRSCYE  MAXIMUM 

.579 

.085»WT 

4 

• 094*SI T 

HT 

4 

30.59 

3.  02 

SLEEVE  LENGTH 

.591 

.082*WT 

4 

• 21 5*SI T 

HT 

4 

53.30 

3. 19 

SLEEVE  INSEAM 

• 411 

• 029*WT 

4 

• 177*SIT 

HT 

4 

27.92 

2.  44 

VERTICAL  TRUNK  CIR 

.807 

.230*WT 

4 

• 72  3*SI T 

HT 

4 

61.95 

5.  01 

UPPER  THIGH  CIRCUM 

• 869 

.189*WT 

m 

. 20 1*SIT 

HT 

4 

43.59 

2.38 

LOWER  THIGH  CIRCUM 

• 684 

. 117*WT 

m 

. 069*SIT 

HT 

4 

28.01 

2.82 

CALF  CIRCUMFERENCE 

.797 

• 093*WT 

m 

. 040*SIT 

HT 

4 

25. h4 

1.61 

ANKLE  CIRCUMFRNCE 

. 388 

•040»WT 

4 

. 03  8*SI T 

HT 

4 

12.88 

1.  04 

HEEL-ANKLE  CIRCUMF 

.639 

.041*WT 

4 

. 054*SIT 

HT 

4 

22.69 

1.27 

INSTEP  CIRCUMF-NCE 

.516 

. 036*WT 

4 

.012*SIT 

HT 

4 

19.74 

1.  41 

BALL  OF  FOOT  CIRC 

• 511 

.029*WT 

4 

• 03  9#SI T 

HT 

4 

16.87 

1.27 
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TABLE  31 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  SITTING  HEIGHT* 

1967  USAF  MEN 


variable 

AGE 

R 

.1 64 

. 05i*WT 

m 

• 265*SIT 

HT 

♦ 

45. 

SE  EST 
87  6.22 

WEIGHT 

i.  goo 

1.  00  0 *WT 

♦ 0 

. OOO’SIT 

HT 

♦ 

0. 

00 

0.00 

SKF  SU8SCAP**R-LNGE 

• 628 

. 018*WT 

- 

. 050*SIT 

HT 

2. 

90 

• 41 

SKF  TRICEPS-LANGE 

.572 

• 015*WT 

m 

• 037*SIT 

HT 

♦ 

2. 

12 

.42 

SKF  JUX"NIPPL£-LGE 

.656 

. 023*WT 

- 

. 06  8*SIT 

HT 

4- 

3. 

71 

.51 

SKF  MAL  XI PH"0-L GE 

• 689 

. 021*WT 

. 

. 06  3*SIT 

HT 

♦ 

3. 

43 

• 41 

SKF  SUPRAILIAC-LGE 

• 694 

. 043*WT 

m 

.111*SIT 

HT 

♦ 

5. 

49 

• 84 

SKF  SUPRAPATELLA-L 

.565 

•007*WT 

m 

. 017*SIT 

HT 

1. 

10 

.19 

SKF  SUBSCAP-R-HARP 

.649 

. 017*WT 

m 

. 053*SIT 

HT 

♦ 

3. 

38 

.36 

SKF  TRICEPS-H ARP"N 

.601 

. 014*WT 

m 

. 036*SIT 

HT 

f 

2. 

16 

.35 

SKF  SUPRAI Li AC-HPN 

.677 

. 037*WT 

m 

. 096*SIT 

HT 

♦ 

4. 

94 

.76 

GRIP  STRENGTH 

.386 

• 237*WT 

♦ 

. 73  0*SIT 

HT 

15. 

18 

15.43 

HEIGHT  (STATURE! 

• 806 

• 057*WT 

*1 

• 355*SIT 

HT 

♦ 

41. 

20 

3.66 

CERVICALE  HEIGHT 

.763 

• 067 *WT 

*1 

•133*SIT 

HT 

♦ 

34. 

87 

3.75 

ACROMION  HEIGHT 

.754 

• 078*WT 

♦ 1 

. 041*SIT 

HT 

♦ 

34. 

66 

3.78 

RAOIALE  HEIGHT 

.763 

. 063*WT 

. 838*SIT 

HT 

♦ 

23. 

28 

2.95 

STVLION  HEIGHT 

.722 

. 046*WT 

♦ 

* 714*SIT 

HT 

12. 

06 

2.72 

0 ACTYLION  HEIGHT 

.682 

• 038  *WT 

♦ 

. 604*SIT 

HT 

4. 

30 

2.57 

SUPRASTERNALE  hght 

.769 

• 072*WT 

♦ 1 

. 034*SIT 

HT 

♦ 

36. 

36 

3.51 

NIPPLE  HEIGHT 

.708 

• 053*WT 

♦ 

•959*SIT 

HT 

30. 

70 

3.69 

WAIST  HT-OMPHALION 

• 606 

. 044*WT 

♦ 

. 726*SIT 

HT 

♦ 

31. 

19 

3.75 

ILIOCRISTALE  HT 

.611 

. 074*WT 

♦ 

• 584*SIT 

HT 

♦ 

41. 

9U 

3.  80 

BUTTOCK  HEIGHT 

• 535 

* 061*WT 

♦ 

• 453*SIT 

HT 

♦ 

37. 

32 

3.70 

TROCHANTERION  HGHT 

.537 

* 050*WT 

♦ 

. 516*SIT 

HT 

«• 

37. 

21 

3.67 

gluteal  FURROW  hgt 

.512 

• 046*WT 

«• 

. 441*SIT 

HT 

♦ 

32. 

05 

3.44 

CROTCH  HEIGHT 

• 484 

. 037*WT 

♦ 

•477*SIT 

HT 

♦ 

34. 

21 

3.63 

PATELLA  TOP  HEIGHT 

.537 

. 035*WT 

♦ 

• 27  0*SIT 

HT 

f 

21. 

38 

2.15 

KNEE  CIRC  HEIGHT 

• 544 

. 035  *WT 

♦ 

. 263*SIT 

HT 

19. 

07 

2.09 

FIBULAR  HEIGHT 

.526 

. 028*WT 

♦ 

. 244*SIT 

HT 

16. 

27 

1.92 

CALF  HEIGHT 

.472 

. 029*WT 

♦ 

• 192*SI  T 

HT 

♦ 

12. 

63 

1.96 

ankle  HEIGHT 

.287 

•006*WT 

♦ 

• 081*SIT 

HT 

«■ 

5. 

13 

1.10 

SITTING  HEIGHT 

1.000 

0. 000*WT 

*1 

. 00  0*SI T 

HT 

» 

0. 

00 

0.00 

EYE  HEIGHT/SITTING 

• 930 

•*  001*WT 

♦ 

. 89i*SI T 

HT 

m 

1. 

90 

1.1C 

MIDSHOULOER  HT/SIT 

.877 

• 018  *WT 

♦ 

• 695*SIT 

HT 

m 

3. 

29 

1.32 

ACROMION  H**GHT/SIT 

• 823 

. 0 19*WT 

♦ 

.67 1*SIT 

HT 

- 

4. 

77 

1.62 
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TABLE  31  (cont’d) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREOICTING  MEN*S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  HEIGHT  AND  SITTING  HEIGHT* 

1967  USAF  MEN 


VARIABLE 

ELBOH  REST  HGT/SIT 

R 

• 563 

•001*HT 

♦ 

•459*SIT 

HT 

SE  EST 
17.78  2,15 

KNEE  HEIGHT/SITT”G 

• 616 

• 045*HT 

♦ 

•267*SIT 

HT 

♦ 

23.08 

1.96 

POPLITEAL  HGHT/SIT 

• 492 

•010*HT 

♦ 

•311*SIT 

HT 

♦ 

12.99 

1.95 

BUTTOCK-KNEE  LNGTH 

• 646 

•073*HT 

♦ 

• 109*SIT 

HT 

♦ 

37.58 

2.06 

BUTTOCK-POLL ITEAL 

• 575 

• 061*HT 

4 

• 098*SIT 

HT 

4 

30.66 

2.10 

ACRM-BICEP  CIR  LVL 

• 355 

• 013*WT 

♦ 

•109*SIT 

HT 

4 

6.59 

1.41 

SH0UL0ER-EL30H  LTH 

• 505 

• 019*HT 

♦ 

• 168*SIT 

HT 

♦ 

15.13 

1.48 

ACROMION-RAOIALE  l 

• 479 

•019*HT 

4 

• 170*SIT 

HT 

♦ 

13.81 

1.49 

ELBOH- HRIST  LENGTH 

.497 

•018*HT 

♦ 

■ 138*SIT 

HT 

4 

14.01 

1.22 

RAOIALE-STYLION  LH 

• 456 

• 019*HT 

♦ 

• 111*SIT 

HT 

4 

13,24 

1.26 

EL80H-GRIP  LENGTH 

• 512 

• 019*WT 

♦ 

• 177*SIT 

HT 

4 

15.42 

1.  39 

THUMB-TIP  REACH 

• 465 

• 053*WT 

♦ 

• 356*SIT 

HT 

♦ 

37.94 

3.48 

THUMB-TIP  R-CH/XTD 

• 455 

•054*WT 

♦ 

• 396*SIT 

HT 

4 

43.32 

4.  02 

SLEEVE  INSEAM 

• 409 

• 015*HT 

♦ 

• 273*SIT 

HT 

4 

20.50 

2.34 

BIACROMIAL  BREAOTH 

• 479 

•033*WT 

♦ 

• 110*SIT 

HT 

♦ 

24.75 

1.7C 

BIDELTOID  BREAOTH 

• 601 

• 101*HT 

a» 

• 086*SIT 

HT 

4 

38.72 

1.53 

CHEST  BREADTH 

• 762 

•081*HT 

m 

•105*SIT 

HT 

4 

28,51 

1.37 

WAIST  BROT H-OMPH’*N 

.873 

•106*WT 

m 

•163*SIT 

HT 

4 

27.75 

1.16 

BICRISTALE  BREAOTH 

,656 

• 067 *HT 

m 

• 07l*SIT 

HT 

4 

22.91 

1.54 

HIP  BREAOTH 

.809 

• 071*WT 

4 

•004*SIT 

HT 

♦ 

22.57 

1.  11 

HIP  BREAOTH  SITfG 

.657 

•095*WT 

• 052*SIT 

HT 

4 

26.15 

1.18 

ELBCH  BROTH  BONE/R 

• 485 

•006*HT 

♦ 

• 024*SIT 

HT 

♦ 

3.81 

.32 

ELBOH  BROTH  BONE/L 

• 509 

• 006*HT 

♦ 

• 026*SIT 

HT 

4 

3.63 

.30 

F"ARM-F**ARM  BR’*DTH 

.729 

• 142*WT 

- 

• 254*SIT 

HT 

4 

53,34 

2.59 

KNEE  BR**OTH  80NF/R 

• 655 

•011*WT 

4 

• 031*SIT 

HT 

4 

5.18 

.34 

KNEE  BR”OTH  BONE/L 

• 662 

• 0 11*WT 

♦ 

• 03  3*SI T 

HT 

4 

4.98 

.34 

CHEST  DEPTH 

• 798 

• 079*WT 

m 

• 165*SIT 

HT 

4 

26.19 

i.  16 

WAIST  D€PTH-OMPH**N 

.802 

• 091 *WT 

- 

• 20  8*SIT 

HT 

4 

25,89 

1.30 

BUTTOCK  OEPTH 

• 839 

• 088*WT 

- 

• 143*SI T 

HT 

4 

22,02 

1.  11 

THIGH  CLEARANCE  HT 

.793 

• 055*WT 

- 

. 080*SI T 

HT 

4 

14.43 

. 84 

NECK  CIRC  -MAXIMUM 

.704 

• 066*WT 

• 

. 055*SIT 

HT 

4 

32.01 

1.36 

SMOULOER  CIRCUM"CE 

.837 

•239*WT 

- 

• 204*SIT 

HT 

4 

95.21 

3.  18 

CHEST  CIRC  AT  SCTE 

.829 

• 255*WT 

- 

• 377*SI T 

HT 

4 

93.12 

3.  39 

CHEST  CIRCUMF*’ENCE 

• 865 

. 282*WT 

- 

• 52  8*SI T 

HT 

4 

98.80 

3. 19 

WAIST  CIR-OMPHAL*'N 

- 593 

• 339*WT 

m 

• 65  8*SI T 

HT 

4 

90,07 

3.  32 

♦WEIGHT  IN  LBS  SITTING  HEIGHT  IN  CM 


73 


TABLE  31  (cont'd) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  HEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  HEIGHT  AND  SITTING  HEIGHT* 

1967  USAF  HEN 


VARIABLE 

WAIST  CIR-OMPH/SIT 

R 

• 866 

. 336*WT 

•725*SIT 

HT 

♦ 

SE  EST 
96.63  3.75 

BUTTOCK  CIRCUMF”CE 

• 926 

. 248*WT 

» 

. 161*SIT 

HT 

♦ 

70.57 

2.08 

BUTTOCK  CIRCUM/SIT 

• 895 

• 297*WT 

- 

. 267*SIT 

HT 

♦ 

80.96 

3.  00 

VERTICAL  TRUNK  CIR 

• 895 

. 215*WT 

♦ 

•892*SIT 

HT 

♦ 

47.63 

3.19 

VERT  TRUNK  CIR/SIT 

.866 

. 178*WT 

♦ 1 

« 013*SIT 

HT 

♦ 

36.01 

3.48 

SCROTALE-ANT  WAIST 

• 545 

•031*WT 

♦ 

•204*SI T 

HT 

4.05 

1.73 

SCROTALE-A  WAIST/S 

.551 

. 009*WT 

♦ 

• 26  3*SIT 

HT 

- 

.63 

1.42 

SCRTL-SUPRASTERNLE 

.756 

• 076*HT 

♦ 

. 442*SIT 

HT 

♦ 

14.47 

2.23 

SCRTL-SUPRSTRNLE/S 

.755 

• 03m*WT 

♦ 

•577*SIT 

HT 

♦ 

3.90 

1.96 

SCRTL-ANT  SCYE  LVL 

• 704 

. 051*WT 

♦ 

•469*SIT 

HT 

♦ 

1.26 

2.  23 

SCRTL-ANT  SCYE  L/S 

.677 

. 0C8*WT 

♦ 

.603*SIT 

HT 

to 

9.10 

2.17 

SCRTL-A  MIOSHOULOR 

.795 

• 096*WT 

♦ 

. 434*SI T 

HT 

f 

2Q.26 

2.26 

SCRTL-A  MOSHLOR/S 

.763 

• 053*HT 

♦ 

• 557*SIT 

HT 

11.25 

2.12 

SCROTALE-PST  WAIST 

.616 

. 082*WT 

♦ 

. Q29*SIT 

HT 

♦ 

18.42 

2.  31 

SCRTL-WAIST  OVR  BK 

• 600 

• 075*WT 

♦ 

. 117*SIT 

HT 

♦ 

18.70 

2.42 

SCRCTALE-P  WAIST/S 

.499 

• 065*WT 

♦ 

. 093*SIT 

HT 

♦ 

16.60 

2.70 

SCRTL- WAIST/BUTT/S 

.525 

• 062*HT 

♦ 

• 116*SIT 

HT 

«• 

17.95 

2.48 

SCROTALE-CERVICALE 

.776 

•097*WT 

♦ 

. 477*SIT 

HT 

♦ 

21.35 

2.50 

SCROTALE-CERVCLE/S 

.758 

. 094*WT 

♦ 

•475*SIT 

HT 

♦ 

23.07 

2.59 

SCRTL-PST  SCYE  LVL 

• 690 

• 076*WT 

♦ 

• 39i*SIT 

HT 

♦ 

12.55 

2.58 

SCRTL-PST  SCYE  L/S 

.667 

• 075*WT 

♦ 

. 377*SIT 

HT 

♦ 

lb. 42 

2.  68 

scrtl-p  mioshouldr 

.799 

. 114*WT 

♦ 

•410*SIT 

HT 

27.35 

2.45 

SCRTL-MOSHLO  OVR  B 

.783 

. 10  3*WT 

♦ 

• 50  4*SIT 

HT 

26.61 

2.59 

SCRTL-p  MOSHLOR/S 

.766 

. 115*WT 

♦ 

• 38  8*SIT 

HT 

31.18 

2.69 

SCRTL-MOSHLO  0 B/S 

.776 

. 106*WT 

. 449*SIT 

HT 

♦ 

29.02 

2.  59 

UPPER  THIGH  CIRCUM 

.877 

. 196*WT 

. 

• 27  3*SI T 

HT 

♦ 

50.23 

2.  13 

UPPER  THIGH  C/SIT 

.899 

•193*WT 

- 

. 26  3*SIT 

HT 

♦ 

48.88 

1.  87 

KNEE  CIRCUMFERENCE 

.848 

. 082*WT 

♦ 

. Q01*SIT 

HT 

♦ 

24.35 

1.  10 

KNEE  CIRCUM"CE/SIT 

. 855 

. 086*WT 

«* 

. 016'SIT 

HT 

f 

25.86 

1.  10 

CALF  CIRCUMF/RIGHT 

.788 

. U89*WT 

to 

.097*SIT 

HT 

30.78 

1.40 

CALF  CIRCUHF/LEFT 

.793 

. 088*WT 

to 

• 085*SIT 

HT 

29.58 

1.  36 

ANKLE  CIRCUMF**ENCE 

.694 

« Q40*WT 

♦ 

. 00  7*SIT 

HT 

♦ 

14.81 

.91 

SCYE  CIRCUMFERENCE 

.741 

.097*WT 

• 

.020*SIT 

HT 

♦ 

33.39 

1.  86 

3ICEPS  C-EXTENO/RT 

.823 

, 098*WT 

- 

• 166*SI T 

HT 

♦ 

29.24 

1.  33 

BICEPS  C-EXTENO/LT 

.836 

• 100  *WT 

- 

. 18  Q*SI T 

HT 

♦ 

29.80 

1.  28 
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TABLE  31  (cont’d) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  HEIGHT  ANO  SITTING  HEIGHT* 

1967  USAF  MEN 


VARIABLE 

R 

SE 

EST 

BICEPS  C-FLEXED/RT 

• 792 

• 090*WT 

m 

• 12  8*SIT 

HT 

4 

29.05 

1.38 

BICEPS  C-FLEXEO/LT 

.806 

. 092*WT 

- 

. 137*SIT 

HT 

4 

26.91 

1.33 

ELBOW  CIR-EXTENDEO 

.782 

• 053*WT 

• 

* 00  4*SI T 

HT 

4 

18,84 

.89 

ELBOW  CIRC-FLEXEO 

.599 

. 047*WT 

4 

. 03i*SIT 

HT 

4 

20.19 

1.4C 

LOWER  ARM  C-EXTEND 

.790 

• 055*WT 

m 

• 02 1*SIT 

HT 

4 

2P.56 

.90 

LOWER  ARM  C-FLEXEO 

• 714 

. 053*WT 

m 

• 01 0*SI T 

HT 

4 

21.50 

1.  11 

WRIST  CIRCUMF **ENCE 

.594 

. 023*WT 

4 

• 030*SIT 

HT 

4 

10.80 

. 74 

SLVE  L/SPINE-SCYE 

.529 

. 043*WT 

4 

. 029*SIT 

HT 

4 

18.28 

1.54 

SLVE  L/SPINE-ELBOW 

.612 

« 054*WT 

4 

• 220*SIT 

HT 

4 

30.70 

2.  07 

SLVE  L/SPINE-WRIST 

.642 

• 072*WT 

4 

• 344*SIT 

HT 

4 

46.27 

2.7C 

ANTERIOR  NECK  LGTH 

• 489 

-*032*WT 

♦ 

, 27 1*SIT 

HT 

m 

11.26 

1.47 

POSTERIOR  NECK  LTH 

.336 

-•  017*WT 

4 

. 197*SIT 

HT 

- 

2.16 

1.  58 

SHOULDER  LENGTH 

• 331 

. 0il*WT 

4 

. 079*SIT 

HT 

4 

7.33 

1.19 

DELTOID  ARC 

.367 

. 012*WT 

♦ 

• 096*SIT 

HT 

4 

4.88 

1.  24 

INTERSCYE 

.422 

. 082*WT 

m 

. 17  5*SIT 

HT 

4 

40.82 

3.41 

INTERSCYE  MAXIMUM 

• 684 

.089*WT 

4 

• 10 1*SIT 

HT 

4 

36.68 

2.  20 

WAIST  FRONT-OMPH*'N 

• 633 

• 044*WT 

4 

. 221*SIT 

HT 

4 

12.18 

1.71 

CROTCH  LGTH-OMPH"N 

.734 

• 137*WT 

4 

t 186*SI T 

HT 

4 

29.49 

3.  01 

WAIST  BACK-OMPHLMN 

.681 

. 915*WT 

4 

* 456*SIT 

HT 

4 

1.82 

1.  74 

FOOT  LENGTH 

.556 

• 018*WT 

4 

• 125*SIT 

HT 

4 

12.26 

. 99 

INSTEP  LENGTH 

.508 

• 014*WT 

4 

* 08 1*SIT 

HT 

4 

9.81 

. 82 

FOOT  BREADTH 

• 494 

•0C8*WT 

4 

• 034*SIT 

HT 

4 

5.21 

. 43 

BALL-OF-FOOT  CIRC 

.575 

• 027*WT 

4 

.069*SIT 

HT 

4 

13.73 

1.  01 

INSTEP  C IRCUMF"NCE 

• 628 

. 032*WT 

4 

. 046*SIT 

HT 

4 

15.85 

.94 

HEEL  CIRCUMFERENCE 

• 699 

•037*WT 

4 

. 10  8*SIT 

HT 

4 

17.46 

1.  01 

BI-MALLEOLAR  BROTH 

.536 

• 007*WT 

4 

. Q31*SIT 

HT 

4 

3.22 

.32 

LATwL  MALLEOLUS  HT 

.388 

• 006*WT 

4 

. 037*SIT 

HT 

4 

2.55 

.50 

MEO-L  MALLEOLUS  HT 

.434 

• 00  5*WT 

4 

. 057*SIT 

HT 

4 

2.39 

.51 

HAND  LENGTH 

• 495 

. 00  9*WT 

4 

. 089*SIT 

HT 

4 

9.25 

.71 

PALM  LENGTH 

• 411 

. 005*WT 

4 

. 046*SIT 

HT 

4 

5,67 

.49 

HAND  BR/METACARPLE 

• 483 

• 007*WT 

4 

. 026*SIT 

HT 

4 

5.26 

. 36 

HAND  BRTH  AT  THUMB 

• 503 

. 00  8*WT 

4 

. 036*SI T 

HT 

4 

5.45 

.43 

HAND  C/METACARPALE 

• 534 

. 019*WT 

4 

* Q52*SIT 

HT 

4 

13.41 

. 79 

HANQ  C ROUNO  THUMB 

• 614 

•026*WT 

4 

* 061*SIT 

HT 

4 

15.55 

.85 

HANO  THICK/META-3  .276  .0C2*WT  4 
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TABLE  31  (cont'd) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  WEIGHT  AND  SITTING  HEIGHT  * 

1967  USAF  MEN 


VARIABLE 

R 

SE 

EST 

HEAD  CIRCUMFERENCE 

.42  6 

. 024*WT 

♦ . 056*SIT 

HT 

♦ 

48.13 

1.29 

SAGITTAL  ARC/INION 

.199 

. 004#WT 

♦ .089*SIT 

HT 

♦ 

25.66 

1.62 

MINIMUM  FRONTL  ARC 

.200 

• 00  8*WT 

- . 006*SIT 

HT 

♦ 

12.77 

.77 

8 IT  TAG ION- CORONAL 

• 341 

• 0i3*WT 

♦ . 072*SIT 

HT 

♦ 

26.79 

1.18 

8ITRAGN-MIN  FRNTAi. 

.373 

. 01 5*WT 

♦ .i)29*SIT 

HT 

♦ 

25.49 

.92 

bitrag#,n-subnasale 

.466 

. 022*WT 

♦ . 00  3*SIT 

HT 

♦ 

25.21 

.90 

9 IT  RAG ION- MENTON 

.547 

• P29*WT 

♦ . 029*SIT 

HT 

♦ 

24.91 

1.03 

bit-submanoibular 

.536 

• 037*WT 

♦ . Q29*SIT 

HT 

♦ 

21.65 

1.33 

BITRAG*'N-P0STERI0R 

*302 

• 020  *WT 

♦ . 01 6*SIT 

HT 

24.48 

1.43 

HEAD  LENGTH 

.296 

. 006*WT 

♦ .034*SIT 

HT 

♦ 

15.66 

.64 

HEAD  DIAGNL/MENTON 

• 459 

• 00  9*WT 

♦ . 067*SIT 

HT 

♦ 

17.80 

.67 

HO  01 AG/ IN I ON -NOSE 

.256 

. 010*WT 

♦ . Q24*SIT 

HT 

♦ 

17.96 

• 98 

EAR  BREAOTH 

.192 

• 002*WT 

♦ .007*SIT 

HT 

♦ 

2.80 

. 30 

EAR  LENGTH 

.300 

• 005*WT 

♦ . 012*SIT 

HT 

♦ 

4.61 

• 41 

EAR  L ABVE  TRAGION 

.105 

• 00 1 *WT 

♦ . Q05*SIT 

HT 

♦ 

2.30 

.29 

HEAD  BREADTH 

*305 

.ooe*wT 

- • 00 i*SIT 

HT 

♦ 

14.30 

.52 

MAXIMUM  FRONTAL  BR 

.303 

.QC6*WT 

♦ .008*SIT 

HT 

♦ 

9.81 

.43 

BITRAGION  BREADTH 

.398 

.011*WT 

- . 004*SIT 

HT 

12.72 

.51 

8IZTG0MATIC  BR^'OTH 

.454 

. 011 *WT 

- • 004*SIT 

HT 

♦ 

12.69 

.46 

BIGONIAL  BREAOTH 

.422 

. 01 5*WT 

- .Q19*SIT 

HT 

♦ 

10.90 

• 63 

EAR-TO-EAR  BREAOTH 

.284 

.008»WT 

♦ .026*SIT 

HT 

♦ 

15.02 

.77 

BIOCULAR  BREAOTH 

.189 

• 004*WT 

♦ . Q02*SIT 

HT 

8.29 

.48 

INTERPUPILLARY  BRD 

.183 

* 003*WT 

♦0.000*SIT 

HT 

♦ 

5.75 

• 36 

interocular  BRMOTH 

.165 

• 00  2*WT 

- . 804*SIT 

HT 

♦ 

3.36 

.27 

NOSE  BREAOTH 

.202 

. 00  3*WT 

- . 006*SIT 

HT 

♦ 

3.58 

.29 

LIP  LENGTH 

.176 

.003*WT 

♦ * 004*SI T 

HT 

f 

4.34 

.37 

EAR  PROTRUSION 

• 130 

• 001 *WT 

♦ • 007*SIT 

HT 

♦ 

1.34 

. 33 

subnasale-nasal  rt 

.186 

.001 *WT 

♦ . 01 9*SIT 

HT 

♦ 

3.19 

. 37 

philtrum  length 

.131 

. 00  2*MT 

♦ • Q01*SI T 

HT 

♦ 

1.11 

.27 

LIP-TO-LIP  LENGTH 

.090 

-• 001*WT 

♦ . 00  8*SIT 

HT 

1.16 

• 36 

MENTON-SUBNASALE  L 

• 190 

. 00  3*WT 

♦ . 017*SIT 

HT 

♦ 

4.80 

.52 

MENTOR-NASAL  ROOT 

.283 

. 004*WT 

♦ .036*SIT 

HT 

♦ 

7.98 

• 58 

GLA3ELLA-T  0- VERTEX 

.152 

-• 0C2*WT 

♦ * 052*SIT 

HT 

♦ 

4.78 

.96 

nasal  root-to-vrtx 

.200 

0.000*WT 

♦ .Q63*SIT 

HT 

♦ 

4.88 

• 92 

XTRNL  CANTHUS-VRTX 

.214 

0. 000*WT 

♦ .052»SIT 

HT 

♦ 

7.10 

.75 
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TABLE  31  (concluded) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  HEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  HEIGHT  AND  SITTING  HEIGHT* 

1967  USAF  HEN 


VARIABLE 

R 

SE 

EST 

PRONASALE-TO-VRTX 

• 221 

-•O02*HT 

♦ 

•064*SIT 

HT 

♦ 

7.26 

1.08 

SUBNASALE-TO-VRTX 

• 257 

-• 001*HT 

♦ 

• 088*SIT 

HT 

♦ 

6.06 

.99 

STOHION- TO- VERTEX 

.271 

0. OCO*HT 

♦ 

•089*SIT 

HT 

♦ 

10.07 

• 96 

HENTON-TO-VERTEX 

• 303 

•002'HT 

♦ 

•092*SIT 

HT 

♦ 

13.85 

.98 

TRAGION- TO- VERTEX 

• 231 

•802*WT 

♦ 

• 035*SIT 

HT 

♦ 

9.64 

• 59 

GLABELLA-T O-HALL 

.317 

• 066*HT 

♦ 

• Q37*SIT 

HT 

♦ 

15.86 

.64 

NASAL  ROOT-TO-HALL 

• 312 

• 006*HT 

♦ 

• 035*SIT 

HT 

♦ 

15.86 

• 62 

XTRNL  CANTHUS-HALL 

• 232 

•006*HT 

♦ 

•017*SIT 

HT 

♦ 

15.16 

.64 

PRONASALE-TO-HALL 

• 313 

• 009*HT 

♦ 

»027*SIT 

HT 

♦ 

18.60 

.71 

SUBNASALE-TO-HALL 

• 266 

• 009*HT 

♦ 

• 017*SIT 

HT 

♦ 

17.84 

.75 

LIP  PR0HIN**CE-HALL 

• 292 

•Oii'HT 

♦ 

• 008'SIT 

HT 

♦ 

18.51 

.62 

CHIN  PROHINCE-HALL 

• 329 

•016*HT 

♦ 0 

•000*SIT 

HT 

♦ 

17.70 

.99 

TRAGION-TO-HALL 

• 138 

• 004*WT 

♦ 

• 007*SIT 

HT 

♦ 

8.99 

• 64 

GUESSEO  HEIGHT 

.773 

. 065*HT 

♦ 1 

•212*SIT 

HT 

♦ 

55.05 

3.82 

GUESSEO  HEIGHT 

.975 

• 869*HT 

♦ 

• 385*SIT 

HT 

• 

13.17 

4.  34 
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TABLE  32 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  HEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  SITTING  HEIGHT* 

COMBINED  HEN 

VARIABLE  R SE  EST 


WEIGHT 

1.000 

1. 000*WT 

♦ 0.00  0*SIT 

HT 

4 

0.00 

0.00 

HEIGHT  (STATURE) 

.774 

. 063*WT 

♦1. 150*SIT 

HT 

♦ 

59.95 

4.19 

ACROMION  HEIGHT 

.699 

•073*WT 

4 

. 865*SIT 

HT 

4 

53.20 

4.39 

CERVICALE  height 

• 728 

. 074*WT 

♦ 

. 95i*SIT 

HT 

4 

51.29 

4.32 

SITTING  HEIGHT 

1.000 

0 • 000  *WT 

♦1. 000*SIT 

HT 

♦ 

0.00 

0.  00 

MIDSHOULDER  HT/SIf 

• 878 

.0;U*WT 

♦ 

. 71 8*SIT 

HT 

• 

4.91 

1.54 

ANKLE  CIRCUMF*'ENC£ 

.633 

• 0? 7*WT 

♦ 

. 007*SIT 

HT 

♦ 

15.95 

1.06 

SCYE  CIRCUMFERENCE 

.731 

•109*WT 

♦ 

. 00  5*SIT 

HT 

4 

27.35 

2.43 

BICEPS  C-FLEXLO/RT 

.817 

. 100*WT 

- 

• 17  8*SIT 

HT 

♦ 

32.36 

1.52 

BIDELTOID  BREADTH 

.810 

• 097*WT 

m 

. 00 1*SI T 

HT 

4 

3C.42 

1.67 

BUTTOCK  CIRCUMF"CE 

.926 

• 253*WT 

m 

. 06  3*SIT 

HT 

4 

59.91 

2.40 

BUTTOCK-KNEE  LNGTH 

.635 

• 069*WT 

♦ 

• 05  3*SIT 

HT 

4 

40.89 

2.20 

CALF  CIRCUMF/RIGHT 

.790 

. 090*WT 

m 

• 068*SIT 

HT 

4 

28.31 

1.  58 

CALF  HEIGHT 

• 318 

. 025*WT 

♦ 

. 096'SIT 

HT 

f 

22.61 

2.45 

CHEST  BREADTH 

.773 

• 077*WT 

• 

. 01 0*SIT 

HT 

♦ 

19.53 

1.49 

CHEST  CIRCUMF**ENCE 

.866 

• 268*WT 

m 

• 253*SIT 

HT 

4 

74.48 

3.47 

CROTCH  HEIGHT 

.435 

. Q22*WT 

4 

. 457*SIT 

HT 

4 

38.91 

11 

BIZYGOMATIC  BR"OTH 

.536 

.01 3*WT 

» 

• 00  2*SIT 

HT 

4 

12.12 

.47 

FOOT  LENGTH 

.528 

•U20*WT 

4 

• 08  0*SIT 

HT 

4 

16.28 

1.  08 

LOWER  ARM  C-FLEXEO 

.689 

• 063*WT 

m 

. 06  9*SIT 

HT 

4 

25.56 

1.46 

HAND  9R/MET AC ARPLE 

.440 

. 007*WT 

4 

. 016*SIT 

HT 

4 

6.30 

.42 

HAND  C/MET ACARPALE 

.477 

•021*WT 

♦ 

• 01 P*SIT 

HT 

4 

16.53 

.96 

HANO  LENGTH 

.425 

• Q12*WT 

♦ 

. 044*SIT 

HT 

4 

13.08 

. 84 

HEAD  BREADTH 

.388 

.0t9*WT 

♦ 

. 00  9*SI T 

HT 

4 

13.07 

. 55 

HEAD  CIRCUMFERENCE 

.514 

. 032*WT 

♦ 

* 055*SIT 

HT 

4 

46.25 

1.44 

HE AO  LENGTH 

.373 

• 009*WT 

♦ 

. 028*SIT 

HT 

4 

15.55 

. 69 

HIP  BREADTH 

.832 

•U71*WT 

♦ 

• 07  0*SIT 

HT 

4 

15.79 

1.  21 

INSTEP  CIRCUMF"NCE 

.436 

• 030  *WT 

m 

. 01 8*SIT 

HT 

4 

23.08 

1.  4? 

INSTEF  LENGTH 

.483 

• 016*WT 

4 

. 047*SIT 

HT 

4 

12.78 

.90 

INTERFUPILLARY  BRO 

. 250 

« 0 05 *WT 

- 

. 006*SIT 

HT 

4 

5.90 

. 38 

INTERSCYE 

.469 

. 07 1 *W  T 

. 

• 03  3*  SI T 

HT 

4 

35.02 

2.94 

MENTON-NASAL  ROOT 

. 281 

. 006*WT 

4 

• 019*SIT 

HT 

4 

9.32 

.62 

palm  length 

.390 

. 0 08*WT 

4 

. 02  3*  SI T 

HT 

4 

7.25 

.57 

PATELLA  TOP  HEIGHT 

.391 

• 030*WT 

♦ 

. 19  0*SI T 

HT 

4 

3C.55 

2.  84 

POPLITEAL  HGHT/SIT 

.286 

,002*WT 

♦ 

. 18  4*SIT 

HT 

4 

27.23 

2.  36 
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TABLE  32  cont'd) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  ANO  SITTING  HEIGHT* 

COMBINED  MEN 


VARIABLE 

R 

SE 

EST 

SHOULDER  CIRCUM-CE 

.85? 

. 246*WT 

m 

. 14  8*SIT 

HT 

♦ 

87.  81 

3.  37 

SHOULOER-ELBOW  LTH 

.394 

•018*WT 

♦ 

. 117*SIT 

HT 

♦ 

23.00 

1.72 

SHOULDER  LENGTH 

• 232 

* 015*WT 

♦ 

• 029*SIT 

HT 

♦ 

11.21 

1.78 

SLEEVE  INSEAM 

• 381 

. 0 23*WT 

♦ 

. 17  3*SIT 

HT 

«• 

29.02 

2.45 

UPPER  THIGH  CIRCUM 

.878 

• 194*WT 

m 

* 183#SIT 

HT 

♦ 

LI.  43 

2.  37 

WAIST  CIR-OMPHAL"N 

• 872 

.3 34*WT 

m 

. 27  9*SIT 

HT 

♦ 

53.30 

4.21 

ILIOCRISTALE  HT 

.577 

• 062*WT 

f 

.580*SIT 

HT 

♦ 

43.99 

4.  36 
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TABLE  33 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  WEIGHT  AND  SITTING  HEIGHT* 

1968  USAF  WOMEN 


VARIABLE  R SE  EST 


AGE 

• 224 

. 091*WT 

- . 0<*3*SIT 

HT 

♦ 

15.53 

6.29 

WEIGHT 

1.000 

1. OOO'WT 

♦ 0.  00  0*SIT 

HT 

4 

C.CO 

• 00 

TRICEPS  SKINFOLO 

.632 

• 023*WT 

- . 040*SIT 

HT 

4 

2.40 

. 42 

SU8SCAPULAR  SKINFO 

.630 

.021 *WT 

- • 048*SIT 

HT 

♦ 

2.72 

.36 

SUPRAILI AC  SKINFLO 

.621 

• 03  Q*WT 

- . Q54*SI T 

HT 

♦ 

2.78 

.55 

MEQIAL  CALF  SKINFO 

• 393 

. 014#WT 

- . 027*SIT 

HT 

f 

2.12 

• 48 

STATURE 

• 618 

• 069*WT 

♦1. 342*SIT 

HT 

♦ 

38.45 

3.45 

STATURE,  MAXIMUM 

.820 

• 069*WT 

♦1. 35l*SI T 

HT 

♦ 

38.32 

3.45 

CERVICALE  HEIGHT 

.780 

• 077*WT 

♦1. 116*SIT 

HT 

4 

33.87 

3.46 

ACROMIAL  HEIGHT 

.765 

. 086*WT 

♦ 1.  043*SIT 

HT 

♦ 

31.63 

3.53 

suprasternale  HGHT 

.776 

. 081*WT 

♦1. 040*SIT 

HT 

4 

32.67 

3.  34 

BUST  POINT  HEIGHT 

.690 

•054*WT 

♦ . 97 1*SI T 

HT 

4 

28.33 

3.  77 

WAIST  HEIGHT 

.650 

. 072*WT 

♦ .68n»SIT 

HT 

4 

32.91 

3.42 

A800MINAL  EXT  HGT 

.569 

• 056*WT 

♦ .639*SIT 

HT 

4 

31.33 

3.57 

TROCHANTERIC  HGHT 

.563 

. 072*WT 

♦ .50  0*SIT 

HT 

4 

30.71 

3.53 

BUTTOCK  HEIGHT 

.552 

. 077*WT 

♦ .439*SIT 

HT 

4 

34.83 

3.47 

gluteal  furrow  hgt 

.477 

• 047*WT 

♦ . 437*SIT 

HT 

4 

29.31 

3.48 

TI8IALE  HEIGHT 

.502 

• 035*WT 

♦ • 25  0*SIT 

HT 

4 

16.13 

2.  05 

CROTCH  HEIGHT 

.523 

• Q65*WT 

♦ • 430*SIT 

HT 

4 

29.42 

3.43 

ANKLE  HEIGHT 

.220 

. 006*WT 

♦ . 075*SIT 

HT 

4 

4.00 

1.32 

L AT’  v.  MALLEOLUS  HT 

.347 

•004*WT 

♦ . 05l*SIT 

HT 

4 

1.90 

.55 

SITTING  HT, RELAXED 

• 968 

-• OC  3*WT 

♦ 1. 00  3*SIT 

HT 

- 

1.20 

.81 

SITTING  HEIGHT 

1.000 

0. 000*WT 

♦ 1.  00  0*SIT 

HT 

4 

0.00 

• 00 

EVE  HE IGHT ,SI TTING 

.928 

0 . 000*WT 

♦ . 894*SIT 

HT 

- 

2.82 

1.  14 

M I03H0UL UtR  HT , SIT 

• 885 

.01 5*WT 

♦ . 70  0*SI T 

HT 

m 

3.83 

1.24 

WAIST  HGHT, SITTING 

.573 

. 016*WT 

♦ . 264*SIT 

HT 

. 

1.27 

1.42 

ELBOW  REST  HEIGHT 

.558 

-•  019*WT 

♦ . 47  3*SIT 

HT 

m 

15.36 

2.  04 

POPLITEAL  HEIGHT 

.447 

•026#WT 

♦ . 168*SIT 

HT 

4 

23.36 

1.66 

BUTTOCK-POPLIT"L  l 

.568 

• 089*WT 

♦ . Q56*SIT 

HT 

4 

31.59 

2.27 

BUTTOCK-KNEE  LNGTH 

.703 

. 1C  1 *WT 

♦ • 105*SIT 

HT 

4 

35.58 

1.  87 

ACRCMION-R AOI ALE  L 

.517 

•029*WT 

♦ . 156*SIT 

HT 

4 

13.79 

1.39 

radiale-stylion  l 

.438 

• 021 *WT 

♦ . 11 1*SIT 

HT 

4 

11.21 

1.23 

THUMB-TIP  REACH 

.481 

. 0 74*WT 

♦ » 294*SIT 

HT 

4 

39.55 

3.40 

THUMB-TIP, EXTENOEO 

.489 

. 0 84*WT 

♦ . 43  3*SIT 

HT 

4 

36.08 

4.  26 

OVERHEAD  REACH 

.652 

• 127  *WT 

♦1. 343*STT 

HT 

4 

66.10 

6.49 
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TABLE  33  (ccmt'd) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BOOT  WEIGHT  ANO  SITTING  HEIGH’* 

1968  USAF  WOMEN 


VARIABLE 

NECK  CIRCUMFERENCE 
SHOULDER  CIRCUMFER 
CHEST  CIRC  AT  SCYE 
BUST  CIRCUMFERENCE 
CHEST  C BELOW  BUST 

WAIST  CIRCUNFERNCE 
A800MINAL  EXT  CIRC 
HIP  C-7""BLW  WAIST 
HIP  C-9""BLW  WAIST 
UPPER  THIGH  CIRCUM 

KNEE  CIRCUMFERENCE 
CALF  CIRCUM,  RIGHT 
CALF  CIRCUM,  LEFT 
ANKLE  CIRCUHFERNCE 
VERTICAL  TRUNK  CIR 

VERTICAL  TRK  C,SIT 
BUTTOCK  CIRC,  SIT 
SCYE  CIRCUMFERENCE 
AXILLARY  ARH  CIRC 
BICEPS  C,RELAXEO,R 

biceps  c,Fiexeo,  r 
BICEPS  C,RELAXEO,L 
BICEPS  C,FLEXE0,  L 
ELBOW  CIRC,  FLEXED 
FOREARM  C,  RELAXED 

FOREARM  C,  FLtXEO 
WRIST  CIRCUHFERNCE 
8IAQRONIAL  BRf'tOTH 
Bi DELTOID  BREAOTH 
CHEST  BREADTH 

BUST  PT-3UST  PT  BR 
WAIST  BREAOTH 
HIP  BREAOTH 
THIGH-THIGH  8R,SIT 
HUMERAL  BREAOTH,  R 


R 

•5«4  • 056*WT 
.841  • 276*WT 
•812  .260*WF 
♦816  • 306*HT 
•802  .253*WT 

• 845  • 305*WT 
•809  4 386*HT 
•897  • 318*WT 

• 887  .331*WT 
•855  • 235*WT 

•820  • 114*WT 
•755  • 106*WT 
.749  • 107*WT 
.601  « 041 *WT 
.871  • 241*WT 

.876  • 169*WT 
.906  • 343*WT 
.777  • 110*WT 
.820  • 128*WT 
.838  « 129*WT 

•838  • 130*WT 
.846  •137*WT 
♦840  • 135*WT 
.575  .058*WT 
.814  » 072*WT 

.785  ,076*WT 
.659  • 025*WT 
.522  • C4Q  *WT 
. 805  . 120  *WT 
.704  • 0 85  *WT 

.600  • 061 *WT 
.775  ,096*WT 
. 770  . 102'-WT 
. 787  • 1 42  *WT 
.577  .008  *WT 


♦ . 03l*SIT  HT 

- • 189*SIT  HT 

- .213*SIT  HT 

- .34i*SIT  HT 

- • 234*SIT  HT 

- .J61*SIT  HT 

- . 405*SIT  HT 

- . 193*SIT  HT 

- .107*SIT  HT 

- . 234*SIT  HT 

- .026*SIT  HT 

- .045*SIT  HT 

- . 043*SIT  HT 

♦ • 049*SIT  HT 

♦ • 924*SIT  HT 

♦1*11 8*SIT  HT 

- .12 4* SIT  HT 

- . 032*SIT  HT 

- • 17  3*SI T HT 

- . 198*SIT  HT 

- . 191*SI T HT 

- . 22G*SIT  HT 

- . 20  5*SI T HT 

♦ • 039*SIT  HT 
» • 05  0*SI T HT 

- •0S2*SIT  HT 

♦ • 034'SlT  HT 

♦ • 098*SI T HT 

- . 090*SIT  HT 

- .046*317  HT 

♦ • 072*SIT  HT 

- . 07 2*SIT  HT 

♦ .008*SIT  HT 

- • 979*SIT  HT 

♦ • 02 3*SI T HT 


SE  EST 

♦ 

23.97 

1.36 

♦ 

81.46 

2.  78 

♦ 

69.39 

2.90 

♦ 

79.97 

3.29 

♦ 

62.15 

2.91 

♦ 

59.28 

2.93 

♦ 

71.18 

4.26 

♦ 

69.68 

2.47 

♦ 

62.  JO 

2.78 

♦ 

45.59 

2. 19 

♦ 

24.02 

1.30 

f 

24.50 

1.4  7 

¥ 

24.29 

1.  51 

♦ 

11.67 

1.03 

44.66 

3.37 

♦ 

30.31 

3.16 

f 

66.95 

2.58 

♦ 

25.84 

1.44 

¥ 

26.95 

1.  34 

¥ 

26. 14 

1.  25 

¥ 

26.  bO 

1.  26 

¥ 

27.06 

1.28 

¥ 

26.90 

1.  29 

¥ 

16.26 

1.  46 

¥ 

13.59 

. 80 

¥ 

19.75 

. 94 

¥ 

8.87 

.«54 

¥ 

22.36 

1.40 

¥ 

34.  30 

1.  37 

¥ 

21.11 

1.  36 

¥ 

16.93 

1.  24 

¥ 

18.07 

1.  22 

¥ 

21.30 

1.41 

¥ 

26.88 

1.  76 

¥ 

3.15 

. 26 
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TABLE  33  (cont'd) 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MOMENTS 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  SITTING  HEIGHT* 

1968  USAF  WOMEN 

VARIABLE  R SE  E$t 


HUMERAL  BREADTH,  l 

• 980 

• 0C8*WT 

♦ 

. 022*SIT 

HT 

4 

3.20 

• 25 

FEMORAL  BREADTH,  R 

• 495 

* 012*WT 

♦ 

•915*SIT 

HT 

♦ 

5.30 

• 39 

FEMORAL  BREAOTH,  L 

.521 

• 012*WT 

♦ 

• 01 3*SI T 

HT 

4 

5.50 

.37 

chest  depth 

.767 

•099*WT 

- 

•129*SIT 

HT 

4 

22.08 

1.24 

WAIST  DEPTH 

.765 

• 086*WT 

m 

.123*SIT 

HT 

4 

16.60 

1.08 

ABDOMINAL  EXT  OPTH 

.825 

. 117*WT 

m 

. 177*SIT 

HT 

4 

21.15 

1.  20 

BUTTOCK  OE PTH 

• 825 

. 0 68*WT 

- 

. 11 7*SIT 

HT 

4 

18.69 

1.01 

thigh  clearance 

.714 

. 055*WT 

m 

• OUTSIT 

HT 

4 

6.38 

• 88 

SHOLLOER  LENGTH 

• 3 38 

. 010*WT 

♦ 

• 07  3*SIT 

HT 

4 

7.14 

• 96 

NECK-BUST  POINT  L 

.573 

•064*WT 

♦ 

. 01 3*SIT 

HT 

4 

16.24 

1.55 

strap  length 

.656 

. 149*WT 

♦ 

. 068*SIT 

HT 

4 

40.  44 

2.  96 

I NT  ERSCYE 

.539 

.084*WT 

m 

• 062*SIT 

HT 

4 

29.67 

2.  06 

INTERSCTE,  MAXIMUM 

.556 

• 10  3*WT 

♦ 

• 07  2*SIT 

HT 

4 

30.12 

2.7? 

BACK  CURVATURE 

.610 

» 119*WT 

m 

. 07  6*SI T 

HT 

4 

33.50 

2.4? 

WAIST  BACK 

.657 

- • 002*WT 

4 

.467*SIT 

HT 

4 

.79 

1.67 

ANTERIOR  WAIST  LTH 

.579 

. 071 *WT 

* 

. 249*SIT 

HT 

4 

8.32 

1. 60 

sleeve  inseam 

.405 

. 019*WT 

♦ 

• 24  8*SIT 

HT 

4 

20.48 

2.21 

spine-to-scye  LGTH 

.432 

. Q33*WT 

4 

. 02l*SI T 

HT 

4 

14.37 

1.22 

SPINE-TO-ELBOW  LTH 

.624 

.062*WT 

♦ 

• 22  2*SI T 

HT 

4 

26.42 

1.88 

SPINE-TO-WRIST  i TH 

.623 

. 0 85*WT 

♦ 

. 31 1*SI T 

HT 

4 

42.14 

2.60 

HANO  LENGTH 

• 464 

. 0 1 4*WT 

♦ 

• 09 1*SIT 

HT 

4 

6.81 

. 8E 

HANO  BREAOTH 

. 439 

. 0Cti*WT 

♦ 

. 01 9*SIT 

HT 

4 

4,91 

. 35 

HANO  CIRCUMFERENCE 

.503 

» 0 24*W  T 

♦ 

• 03  Q*SI T 

HT 

4 

12.70 

. 78 

FOOT  LENGTH 

.592 

» 023*WT 

4 

• 12  2*SI T 

HT 

4 

10.70 

. 91 

FOOT  BREAOTH 

.404 

• 0 10  *WT 

♦ 

. 017*SIT 

HT 

4 

b.  14 

. 46 

HEAD  LENGTH 

.337 

. OC  9*WT 

♦ 

. 036*SIT 

HT 

4 

14.18 

.64 

HtAO  BREAOTH 

.290 

•01U*WT 

. 00  0*SI T 

HT 

4 

13.24 

.57 

HEAD  CIRCUMFERENCE 

. 419 

. 033*WT 

4 

. 06  7*SI T 

HT 

4 

44.93 

1.47 

TRAGION-TOR  HEAD 

.264 

• 00  7 *WT 

4 

• 0 3 9*SI T 

HT 

4 

8.50 

. 74 

ECTOCANTHUS-TOP  HU 

.22*. 

. 0 05  *W T 

4 

. 0*49*SIT 

HT 

4 

b.  93 

. 90 

PPONASALE-TOP  HEAD 

. 231 

• 00  3*WT 

4 

. 07K*SIT 

HT 

4 

7.96 

1.  14 

SUBNASALE-TOP  HEAD 

.276 

» 005*WT 

4 

.nai*siT 

HT 

4 

8.34 

1.  Ob 

STOMION-TOP  HEAD 

.273 

. 0 0 5 * W T 

4 

. oai'SiT 

HT 

4 

10.26 

1.  r 8 

MENTON-TOP  HEAD 

. 347 

• 0 1 1 *WT 

4 

. 0S9*SIT 

HT 

4 

12.89 

1.  07 

TRAGIGN  TO  WALL 

.205 

• 0 1 1 *WT 

4 

. 00  b*SI T 

HT 

4 

b.  26 

. 88 
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TABLE  33  (concluded) 

MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  30DV  WEIGHT  AND  SITTING  HEIGHT* 

1968  USAF  WOMEN 


VARIABLE 

ECTOCANTHUS-WALL 
PRONASALE  TO  WALL 
SUBNASALE  TO  WALL 
LIP  PROTRUS"N-WALL 
MENTON  TO  WALL 

SAGITTAL,  CURVATURE 
8ITRAGI0N-C0R0NAL 
BIOCULAR  BREAOTH 
BIAURICULAR  BROTH 
8ITRAGI0N  BREAOTH 

BIZYGOMATIC  BROTH 
8IG0NIAL  BREAOTH 
NASAL  BREAOTH 
LIP  LENGTH 
MENTON-SUBNASALE  L 

NENTON-SEILION  LTH 
SUBNASAL E-SELLION 
EAR  LENGTH 
EAR  BREAOTH 
GRIP  STRENGTH 

STATURE  REPORTED 
WEIGHT  REPORTED 


R 

• 299 

• 358 

• 311 
.276 

• 321 

.327 

• 319 

• 234 
.227 


.359 

.349 

.164 

.998 


.298 

• 299 

• 263 
.139 


.788 
• 964 


. 015*WT  ♦ 
. 0 18  *WT  ♦ 
. 018*WT  ♦ 
. 019*WT  - 
.P25*WT  - 

. 019  *WT  ♦ 

• 0 21 *WT  ♦ 

. 00 7*WT  ♦ 

• 010 *WT  ♦ 
»0i2*WT  f 

• 013*WT  - 
• 013*WT  - 
.00  3*WT  - 
. 0C 3*WT  - 
. 0P5*WT  ♦ 

. 007*WT  ♦ 

. 002*WT  ♦ 

. 007*WT  ♦ 

. 00 3*WT  *0 
. 236*WT  ♦ 

. 00  4*WT  ♦ 

. 091 *WT  ♦ 


. 017*SIT 

• Q22*SIT 
. 00  2*SIT 
» Q21*$IT 
•042*SIT 

. 121*SIT 
. 05  0*SI T 

• 00 1*SI T 
. 024*SIT 
» 00  3*SI T 

• 00  5*SI T 
. 00  8*SIT 
« Q14*SIT 

• 00  7*SI T 
. 01 1*SIT 

• 03  0*SI T 
. 81 9*SI T 
. 006*SIT 
. 00  0*SI T 
. 40  5*SI T 

. 049*SI T 

• 01 9*SI T 


HT  ♦ 
HT  * 
HT  ♦ 
HT  ♦ 
HT  ♦ 

HT  f 
HT  f 
HT  f 
HT  ♦ 
HT  ♦ 

HT  ♦ 
HT  ♦ 
HT  ♦ 
HT  ♦ 
HT  ♦ 

HT  f 
HT  f 
HT  «■ 
HT  ♦ 
HT  f 

HT  ♦ 
HT  - 


SE  EST 
13.00  .92 


17.01 

17.20 

18.68 

18.65 


. 90 
. 93 
1.  02 
1.  06 


23.16  1,41 

26.97  1.  33 

8.70  .48 

12.61  .93 

11.10  ,46 

11.67  . 54 

9.22  .S3 

4.01  .33 

4.60  .42 

3.96  ,50 

7.17  ,«?8 

2.67  ,nf 
3.83  ,4? 

2.60  .33 
1.19  11.67 

1.77  .15 

• 67  , 4 ? 
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TABLE  34 


HUUt»U  9ECRESSI0N  EOUttlONS  FOR  PREOI CT T . 

*«THRORO«ETRIC  OIHENSlON^FROH^OOtJEIOHT 


variable 

WEIGHT  1 

STATURE 

SHOULDER  HEIGHT 
AXILLA  HEIGHT 
3USTR0INT  HEIGHT 

WAIST  HEIGHT 
CROTCH  HEIGHT 
RUTTOCK  HEIGHT 
KNEcCPP  HEIGHT 
CALF  HEIGHT 

SITTING  HEIGHT 
EYE  HEIGHT/SIT 
SHOOLGER-E LROW  L 
ELBOW-FINGERTIP 

knee  height/sit 

popliteal  height 
huttock-knee  lgth 

BUST  DEPTH 
WAIST  DEPTH 
CHEST  BREADTH 

WAIST  BREACTH 
HIP  BREADTH 
SHOULOER  BREADTH 
NECK  CIRCUMFEPCNCE 

shoulder  circuhfer 

CHEST  CIRC  AT  SCYE 
BUST  CIRCUMFERENCE 
CHEST  C BELOW  BUST 
WAIST  CIRCUMFGRENC 
HIP  CIRCUMFERENCE 

VERTICAL  TRUNK  CIR 
ARM  CIRC  AT  SCYE 
BICEPS  CIRC,  flxo 
ELBOW  CIRC  FLXO 
FOREARM  CIRC,  FLXO 


R 

. 000  1 

i . 000*WT  *0* 

• 801 

,m*WT 

.756 

. 10 3*WT  ♦ . 

.731 

, 081*WT  ♦ . 

.674 

,067*WT  ♦ . 

.608 

,064*WT  ♦ . 

.468 

. 0u4*WT  ♦ . 

.519 

,095'WT  ♦ . 

.502 

,041*WT  4 . 

.437 

,043»WT  ♦ . 

1.Q00 

g.qgo*wt  U. 

.965 

r,ooo*wT  ♦ < 

.551 

. 530  *WT  <•  . 

,473 

,045*WT  ♦ . 

.592 

, 95>9*WT  ♦ « 

.483 

,033*WT  ♦ 

.719 

* 110  #WT  ♦ 

.770 

, H97*WT  - 

.781 

, 099*WT  - 

.792 

. 081*WT  - 

.763 

. 1C5*WT  - 

.808 

,099*WT  ♦ 

.821 

, 098  *WT  - 

.660 

,055*WT  ♦ 

.846 

, 253*WT  - 

,841 

, 242*WT  - 

,831 

.299*WT  * 

,815 

, 225*WT  - 

,827 

,324*WT  - 

,906 

• 30 1*WT  ♦ 

.907 

, 2 34*WT  ♦ 

.825 

» 1C  7 *WT  - 

,843 

,109*WT  - 

.669 

,055*WT  ♦ 

.791 

,0b6»WT  - 

u.  00 


0.00 

5.82 


» n i * 

. 062*SIT  HT  ♦ 22.81 


. EST 
0.  00 
3.  90 
3.92 

3.  61 

4.  16 

4.  13 
3.  87 
3.  99 
2.29 
2.  07 

0.  GO 
.91 

1.  46 

2.  01 
2.10 

2.06 
2.  13 
1.42 
1.38 
1.13 

1.59 
1.46 
1.  28 
1.19 
2.91 

2.  81 

:.57 

2.91 

3.88 

2.71 

i 3. 06 
. 1.  37 

> 1.23 

) 1.21 

, . 94 
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TABLE  34  (cont'd) 


VARIABLE 

WRIST  CIRCUHFERENC 
UPPER  THIGH  CIRCUH 
KNEE  CIRCUMFERENCE 
CALF  CIRCUMFERENCE 
ANKLE  CIRCUHFERENC 

SHOULOER  LENGTH 
INTERSCYE  BACK 
INTERSCYE  FRONT 
BACK  ARC , BUST 
BACK  ARC,  WAIST 

BACK  ARC,  HIP 
WAIST  BACK 
WAIST  FRONT 
NECK-BUSTPOINT  LGT 
AXILLA-WAIST  LEVEL 

SLEEVE  INSEAH 
SLEEVE  OUTSEAM 
CROTCH  LENGTH 
HEAO  CIRCUMFERENCE 
HEAD  BREADTH 

HEAO  LENGTH 
PALM  LENGTH 
HANO  BREAOTH 
HANO  CIRCUMFERENCE 
HANO  LENGTH 

INSTEP  LENGTH 
FOOT  LENGTH 
HEEL-ANKLE  CIRCUMF 
FOOT  BREAOTH 
HEEL  BREAOTH 


FOOT  CIRCUMFERENCE 
INSTEP  CIRCUMFtREM 
ANKLE  HEIGHT 
SPHYRION  HFIGHT 
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TABLE  35 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  ANO  SITTING  HEIGHT* 

COMBINED  WOMEN 


VARIABLE 

WEIGHT 

R 

l.aoo 

1. 000  *WT 

♦ 0. 00  0*SIT 

HT 

♦ 

SE  EST 
0.00  .00 

STATURE 

• 806 

. 0 86*WT 

♦1. 24i*SIT 

HT 

♦ 

45.39 

3a  69 

SHOULOER  HEIGHT 

.753 

. 106*WT 

♦ . 944*SIT 

HT 

«■ 

38.24 

3.79 

8USTP0INT  HEIGHT 

• 682 

• 064*WT 

♦ . 90  6*SIT 

HT 

32.69 

3.94 

WAIST  HEIGHT 

.627 

* • 076*WT 

♦ »651*SIT 

HT 

+ 

35.34 

3.76 

CROTCH  HEIGHT 

• 494 

• 076*WT 

♦ . 341*SIT 

HT 

* 

36.34 

3.72 

BUTTOCK  HEIGHT 

• 534 

. 096*WT 

♦ • 325*SIT 

HT 

f 

42.72 

3.76 

SITTING  HEIGHT 

1.000 

0. QQ0*WT 

♦1. 000*SIT 

HT 

♦ 

0.00 

. 00 

EYE  HEIGHT  SIT 

.943 

. 0C2*WT 

* . 90  4*SI T 

HT 

m 

3.  »*7 

1.07 

POP I TEAL  HEIGHT 

.464 

. 033*WT 

* . 168*SIT 

HT 

♦ 

22.70 

1.  66 

BUTTOCK-KNEE  LTH 

.713 

• 107*WT 

♦ • 07  8*SIT 

HT 

37.12 

1.  98 

QUST  DEPTH 

.719 

• 092*RT 

- . 104*SIT 

HT 

♦ 

20.34 

1.45 

WAIST  DEPTH 

.770 

• 096*WT 

- .178*SIT 

HT 

20.34 

1.  27 

CHEST  BREADTH 

.736 

. Q82*WT 

- • Q49*SIT 

HT 

4- 

21.69 

1.  27 

WAIST  BREADTH 

.764 

• 106*WT 

• • 11 9*SI T 

HT 

f 

21.19 

1.46 

HIP  BREAOTH 

.787 

. 1C  1 *WT 

♦ . 03 1*SIT 

HT 

♦ 

19.44 

1.  43 

SHOGLCER  9RDTH 

.802 

. 107*WT 

- . 052*SI T 

HT 

♦ 

32.56 

1.  36 

SHOILDER  CIRC 

.831 

• 257*WT 

- , 148*SI T 

HT 

79.84 

2.91 

chest  circ  at  scye 

.824 

• 251 *WT 

- • 210*SIT 

HT 

♦ 

70.29 

2.  8b 

BUST  CIRC 

.786 

. 286*WT 

- • 25 9*SI T 

HT 

♦ 

74.28 

3,  72 

CHEST  CIRC 

.801 

. 235*WT 

- ,180*SIT 

HT 

♦ 

59.54 

2.94 

WAIST  CIRC 

• 831 

• 326  *WT 

- • 47  1*SI T 

HT 

♦ 

66.88 

3.  52 

HIP  (BUTTOCH)  CIRC 

.892 

. 309*WT 

- . Q28*SIT 

HT 

57,99 

2.  75 

VERT  TRUNK  CIRC 

.883 

. 233*WT 

♦ . 34  7*SI T 

HT 

♦ 

43.23 

3. 3C 

ARM  SCYE  CIRC 

.797 

. 108  *WT 

- . 03  3*SIT 

HT 

♦ 

2b,  14 

1.41 

niCIPS  CIRC.FLXD 

.828 

. 1 1 7 *WT 

- . 149*SI T 

HT 

♦ 

24.44 

1.  29 

FOREARM  CIRC,FLXD 

• 755 

• 0 b 8 * W T 

- • 03  0*SI T 

HT 

♦ 

18.61 

1.  01 

WRIST  CIRC 

.628 

* 021 *WT 

♦ . 036*SI T 

HT 

♦ 

9.07 

.55 

UPPER  THIGH  CIRC 

.875 

. 234*WT 

- , 223*SI T 

HT 

♦ 

44.89 

2.  14 

CALF  CIRC 

,7  70 

. 1C  8 *WT 

- . 046*SIT 

HT 

24.51 

1.  5? 

ANKLE  CIRC 

.601 

. U37*WT 

♦ • l)6  3*SIT 

HT 

1C. 78 

1.  03 

sholloer  lth 

.3  31 

. 0 1 1 *WT 

♦ .064*S1T 

HT 

♦ 

7.91 

.99 

WAIST  BACK 

♦ 666 

• 1?3*WT 

- • 185*SI T 

HT 

♦ 

33.78 

2.30 

BACK  CUR V AT  BUST 

.592 

. 009’WT 

♦ • 40  2*SI  T 

HT 

♦ 

6.16 

1.94 

NECK-BUSTPOINT  LT 

.561 

• 0 60  *W T 

♦ . 0 3 3*  S I T 

HT 

14.  84 

1.  63 

♦WEIGHT  IN  LOS  SITTING  HEIGHT  IN  CM 
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TABLE  35  (cont'd) 

MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  ANO  SITTING  HEIGHT  * 

COMBINED  WOMEN 


VARIABLE 

SLEEVE  INSEAM 

R 

.397 

• 033*WT 

♦ 

•1S0»SIT 

HT 

4 

SE 

24*68 

EST 

2.33 

HEAO  BREAOTH 

.306 

•fllO*WT 

♦ 0 

• 0C 0*SIT 

HT 

4 

13*26 

• 55 

HEAD  LENGTH 

.345 

• 0ii*WT 

4 

•02b»SIT 

HT 

4 

14*89 

• 65 

HANO  BREADTH 

.472 

•010*WT 

♦ 

• 007*SIT 

HT 

4 

5.77 

• 36 

HAND  CIRC 

• 520 

•024*WT 

♦ 

•024»SIT 

HT 

4 

13.22 

.76 

HANO  LENGTH 

• 390 

• 0i0*WT 

4 

• 09G*SIT 

HT 

4 

9.02 

• 96 

FOOT  LENGTH 

• 570 

•027*WT 

4 

• 092*SIT 

HT 

4 

12.83 

• 97 

FOOT  BREADTH 

• 446 

•Oll^WT 

4 

• 01 7*SIT 

HT 

4 

b.OO 

• 45 

ANKLE  HEIGHT 

• 235 

•003»WT 

4 

•077»SIT 

HT 

4 

4.09 

1.2C 

•WEIGHT  IN  LBS  SITTING  HEIGHT  IN  CM 
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